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In  this  issue  of  Environment  Views,  we 
begin  a  two-part  examination  of  envi- 
ronmental research  by  defining  it  and 
looking  at  policy  and  funding. 

In  all  three  areas,  neat  answers  have  elud- 
ed us.  Definition  is  difficult,  except  in  the 
broadest  terms,  because  of  the  extensive 
overlap  of  many  areas  of  environmental 
research  with  other  fields.  Policy  has,  to 
date,  been  highly  fragmented.  Alberta  does 
not  have  an  overall  policy  on  such  matters 
as  the  priorities  assigned  to  the  different 
areas  of  environmental  research.  Funding, 
too,  is  a  difficult  matter  to  pin  down,  with 
very  few  specific  figures  available  for  the 
amount  of  money  spent  on  environmental 
research. 


The  reason  for  the  difficulty  in  finding 
concrete  answers  lies  in  the  very  nature  of 
environmental  research:  almost  everyone  we 
talked  to  in  the  field  used  the  term  "interdis- 
ciplinary". Environmental  research  is  not 
biology,  chemistry,  or  physics.  It  is  most 
often  all  of  the  above,  with  some  mathemat- 
ics and  social  sciences  thrown  in. 

Norma  Ramage  quotes  Dr.  Sherman 
Weaver,  executive  director  of  the  Alberta 
Environmental  Centre  in  Vegreville:  "...You 
can  define  the  environment  as  anything 
which  affects  life,  so  therefore,  environmen- 
tal research  is  research  into  anything  which 
affects  life." 

Dr.  Harby  Sandhu,  senior  research  man- 
ager of  the  research  management  division  of 


/  -rta  Environment,  offers  a  definition 
.  .)  is  onh  slighth  more  limiting:  "Scien- 
ti  j  activity  undertaken  with  the  primarj 
aim  of  maintaining,  restoring  or  improving 
the  environment  or  of  predicting  changes  in 
the  environment." 

As  this  research  cuts  across  scientific  dis- 
ciplines, it  also  cuts  across  the  lines  separat- 
ing different  sectors  of  government  and  in- 
dustry. To  illustrate:  in  the  field  ol  water 
quality,  lor  example,  there  is  research  by 
engineers  into  water  and  wastewater  treat- 
ment technology:  by  ecologists  into  the 
health  of  the  water  ecosystem;  b\  fisheries 
biologists  into  habitat  and  the  condition 
and  number  ol  fish  populations;  by  industry 
seeking  to  meet  pollution  standards;  and  by 
government  departments  concerned  with 
maintaining  public  health,  just  to  offer  a  few 
examples. 

There  are  similar  examples  in  many  other 
areas.  How  much  of  soils  research  is  agricul- 
tural and  how  much  is  environmental? 

An  attempt  is  being  made  to  make  the 
most  of  the  interdisciplinary  quality  of  envi- 
ronmental research  in  two  "umbrella"  pro- 
grams, the  Reclamation  Research  Program 
and  the  Acid  Deposition  Research  Program. 
Both  are  joint  industry  government  ven- 
tures, and  both  attempt  to  maximize  the 
communication  and  co-operation  among 
researchers  of  different  disciplines  tackling 
related  problems. 

In  our  next  issue,  we  will  be  looking  at 
these  two  programs  and  at  a  sampling  of 
other  env  ironmental  research  projects  under- 
taken by  industry,  government  and  univer- 
sities. The  November  December  issue  of 
Environment  Views  will  look  at  the  env  ir- 
onmental impacts  of  the  sour  gas  industry 
in  Alberta.  This  issue  is  at  the  planning  stage 
now  ,  so  if  you  hav  e  any  ideas  about  w  hat  w  e 
should  include,  please  contact  us.  As  usual, 
we  are  very  happy  to  have  your  comments 
and  suggestions. 


Maryhelen  Vicars,  a  former  journalist,  is  the  freelance 
editor  of  Environment  Views. 
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Dear  Editor: 

I  recently  came  across  one  of  your  publi- 
cations and  was  very  impressed  with  the 
contents  and  the  quality  of  writing.  We  are  a 
new  company  incorporated  primarily  for 
the  purpose  of  completing  difficult  environ- 
mental earth  jobs  and  other  irrigation  re- 
lated specialized  work.  I  am  certain  that 
your  publication  can  be  useful  in  keeping  us 
abreast  of  the  latest  developments  in  these 
fields. 

Please  put  us  on  your  mailing  list  and  I 
would  appreciate  a  copy  of  the  May-June 
issue,  as  soon  as  possible. 

Rudy  Spiess 
General  Manager 
Earthworks  International  Construction  Ltd. 

Calgary 

Dear  Editor: 

Reading  through  the  "Editors  Note- 
book" of  the  March-April  1984  Environ- 
ment Views,  it  finally  struck  me  what  it  was 
about  your  magazine  that  had  bothered  me 
slightly  for  some  time  now. 

You  seem  to  overlook,  to  a  large  extent, 
the  role  the  parks  play  in  environmental 
education  —  both  in  the  classical  sense,  to 
students,  and  in  the  broad  sense,  to  all  seg- 
ments of  the  public. 

1  admit  to  a  certain  bias  —  I  was,  for 
many  years,  a  park  interpretive  naturalist.  I 
am  now  an  interpretive  planner  for  the  na- 
tional parks. 

The  phrase  that  finally  "clicked"  in  your 
article  was  "we  look  at  the  three  main  ave- 
nues of  environmental  action:  education 
(both  school-based  and  ....  relying  on  the 
media)  —  etc.  etc. 

I  think  your  background  and  bias  may 
be  showing,  just  as  mine  is!  While  1  don't 
belittle  the  contribution  made  by  classroom 
and  mass-media  attempts  at  "consciousness- 
raising",  etc.,  1  feel  that  "hands-on"  expe- 
rience vastly  outweighs  —  or  at  least  pre- 
pares the  student  /  adult  for  —  the  classroom 
and  mass-media  attempts  at  envir.  ed. 

Banff  National  Park  welcomes  four  mil- 
lion visitors  annually.  Jasper,  Elk  Island, 
Waterton,  Wood  Buffalo  —  and  the  many 


provincial  parks,  large  and  small  —  and  the 
municipal  parks  and  nature  centres  welcome 
many  millions  more.  Most,  if  not  all  of  these 
people  have  their  "consciousness  raised" 
more  by  being  in  the  natural  environment 
and  experiencing  it  first-hand  than  any 
school  or  mass-media  based  attempt  ever 
will.  The  experience  and  —  for  many — the 
revelation/ knowledge  they  then  gain  from 
park  interpretive  efforts  is  an  important 
"avenue  of  environmental  education",  too! 
Without  it,  what  we  call  "off-site"  environ- 
mental education  methods  would  surely  be 
less  successful. 

Please  —  keep  up  the  very  good  work  in 
the  areas  you  traditionally  have  dealt  with. 
Try  to  expand  your  scope  slightly,  too  - 
there's  a  whole  brand  of  environmental  edu- 
cation you  are  ignoring! 

Jim  Robertson 
Interpretive  Planning  Officer 
Lake  Louise  Development  Program 

Dear  Editor: 

In  your  March/ April  edition  which  con- 
tains a  guide  to  international  environmental 
organizations,  you  mention  the  World  Wild- 
life Fund  but  then  give  the  address  for  the 
U.S.  organization.  Perhaps  you  didn't  know 
there  is  also  a  World  Wildlife  Fund  in  Can- 
ada, and  I  have  enclosed  our  most  recent 
annual  report  to  bring  you  up  to  date  on  our 
activities.  Incidentally,  we  have  been  alive 
and  active  in  this  country  since  1967. 

Your  information  regarding  our  world- 
wide activities  is  also  out  of  date.  World 
Wildlife  Fund  internationally  has  now  allo- 
cated over  one  hundred  million  dollars  to 
3,500  conservation  projects  around  the 
world. 

Monte  Hummel 
Executive  Director 
World  Wildlife  Fund  Canada 
60  St.  Clair  Ave.  E.,  Suite  201, 
Toronto  Ontario  M4T  1N5 

Dear  Editor: 

This  is  just  a  note  to  congratulate  all 
concerned  in  your  department  with  the  ex- 
cellent May/ June  issue  on  River  Basin  Plan- 
ning. I  trust  it  has  been  well  circulated  and 
read. 

H.B.  McEwen 
Deputy  Minister, 
Alberta  Agriculture 


Dear  Editor: 

The  January/  February  1984  issue  of  En- 
vironment Views  was  of  particular  interest 
to  me,  dealing  as  it  did  with  the  history  of 
the  environment  movement  in  Alberta.  As 
one  of  the  "originals"  in  the  Edmonton  area, 
I  can  recall  the  time  when  words  like  "envir- 
onment"and  "ecology"and  "pollution"  were 
not  only  unpopular  to  some,  even  suspect. 


they  were  completely  unfamiliar  and  un- 
pronouncable  to  most  people  —  how  won- 
derful it  is  to  reflect,  with  the  help  of  this 
issue,  on  the  progress  made  in  a  mere  fifteen 
years. 

It  is  truly  commendable  that  you  have 
chosen  to  take  a  look  at  the  people  and 
events  of  the  early  environment  movement, 
for  whatever  successes  we  have  today  are  at 
least  in  some  part  attributable  to  a  relatively 
small  band  of  dedicated  workers.  However, 
in  spite  of  good  coverage  throughout  the 
articles  in  this  last  issue,  you  have  missed  or 
bypassed  several  of  the  movements'  finest 
leaders  and  organizations,  people  like  Mary 
Van  Stolk  and  Louise  Swift  of  S.T.O.P.:  the 
Hocking  family,  especially  Drake,  the  found- 
er of  the  Edmonton  Anti-Pollution  Group; 
Joy  Finlay,  the  first  environment  educator; 
Dorothy  Broadbent,  Henry  Lembicz  and 
Elmer  Kure  of  the  Red  Deer  area;  Ed 
Daniels  and  Penny  Bonnet  of  the  University 
of  Alberta  interdisciplinary  group,  Joe 
Mackenzie  of  the  T.B.  Association  and  a 
host  of  others.  Denis  Wighton's  efforts 
would  fill  a  book  —  nobody  came  near  to 
him  in  energy,  enthusiasm  and  plain  hard 
work.  And  much  that  was  accomplished 
would  have  been  left  undone  without  the 
encouragement  and  facilities  made  available 
through  Betti  Hewes.  then  director  of  the 
Edmonton  Social  Planning  Council,  Gerry 
Wright,  of  the  U.  of  A.'s  Department  of 
Extension,  and  the  U  of  A  Department  of 
Sociology. 

Dr.  Hocking  and  Dr.  Daniels  conducted 
the  first  research  into  air  and  water  quality 
(Air  Pollution  in  Edmonton;  Water  Pollu- 
tion in  Edmonton),  prior  to  any  government 
research  (their  work  prompted  government 
to  be  more  research-oriented).  Denis  Wigh- 
ton  conducted  the  first  public  information 
and  education  meetings  —  he  travelled 
throughout  Alberta,  often  alone. 

There  is  a  wonderful  story  to  be  told,  and 
from  several  small  errors  in  your  articles  I 
suspect  that  too  much  of  it  is  already  forgot- 
ten or  misunderstood.  Perhaps  the  time  is 
ripe  to  search  out  the  full  istory  of  the  envir- 
onment movement  in  Alberta  before  the 
records  disappear  forever,  for  it  would  be  a 
shame  to  ignore  or  neglect  the  earliest  trials 
of  such  outstanding  people.  Their  experien- 
ces could  be  an  example  and  inspiration  to 
the  new  crop  of  environmentalists,  for  the 
battles  are  far  from  over. 

Sheila  Abercrombie 
North  Cooking  Lake 

P.S.  It  would  be  interesting  to  resurrect  the 
first  good  sociological  study  done  in  Alberta 
re  environment  —  Environmental  Edmon- 
ton —  and  make  a  few  comparisons.  I  man- 
aged the  study  and  still  have  a  copy. 

Letters  continued  on  page  25 
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Norma  Ramage 


Soil  research  at  the  Alberta  Environmental  Centre 
at  Vegreville. 


What  is 

Environmental  Research  ? 

"Almost  limitless  variables  in  a  constantly-changing  environment1 


Hunched  over  test  tubes  in  his  labor- 
atory, the  white-smocked  physicist 
is  in  complete  control  of  the  exper- 
iment. He  holds  most  components  constant, 
varying  one  at  a  time  to  measure  its  effect. 
He  records  it  and  then  varies  another.  At  all 
times,  he's  in  control. 

Pity  then  the  poor  environmental  research- 
er dealing  with  almost  limitless  variables  in 
a  constantly-changing  environment.  Instead 
of  chemicals  in  a  test  tube,  he  must  deal  with 
fluid,  complex  living  organisms  and  ecolog- 
ical systems  in  continual  flux. 

If  an  environmental  researcher  studies 
the  effect  of  chemical  wastes  on  a  river,  he 
must  deal  not  only  with  the  chemical  efflu- 
ent but  also  with  the  influence  of  other  fac- 
tors such  as  weather,  soil  and  man.  He  must 
define  the  effect  of  that  effluent  on  a  myriad 
of  substances:  bottom  sediment,  fish,  plant 
life,  bacteria,  water  and  man. 

It's  no  wonder  that  environmental  re- 
searchers like  Dr.  Sherman  Weaver,  a  physi- 
cist by  training,  often  think  wistfully  of  the 


simpler,  more  precisely  defined  questions  of 
physics  and  chemistry. 

"If  you're  studying  a  river,  there  are  so 
many  variables  to  handle,  so  many  parame- 
ters to  try  to  control,"  says  Weaver.  "Nothing 
is  ever  constant." 


44  J3  y  definition,  environ- 
J-J  mental  research  is  any- 
thing. You  can  define  the  en- 
vironment as  anything  which 
affects  life,  so  therefore,  envir- 
onmental research  is  research 
into  anything  that  affects  life. " 


Environmental  researcher  Dr.  Allan 
Legge  of  the  University  of  Calgary  gives  this 
example  to  illustrate  the  problems  faced  in 
this  kind  of  study: 


"A  physicist  trying  to  find  out  how  acid 
rain  affects  a  forest  will  go  to  that  forest  and 
hell  look  at  the  aerodynamics  of  the  rain- 
drops. 

"The  env  ironmental  researcher  has  to  look 
at  the  effect  of  the  acid  rain  on  leaf  surfaces, 
on  the  soil,  on  the  root  systems  and  on  the 
interaction  among  them  all.  Then  he  has  to 
look  at  the  leaf  chemistry  and  soil  chemis- 
try. After  that,  he  had  to  decide  whether  the 
effect  is  good  or  bad  and  if  it's  bad,  how  to 
mitigate  it." 

What  is  this  extremely  complex  science 
called  environmental  research?  That's  not 
an  easy  question  to  answer.  For  one  thing, 
it's  very  new.  The  history  of  substantial 
env  ironmental  research  in  Alberta  doesn't 
date  back  more  than  15  years.  And  because 
it's  new,  scientists  are  still  trying  to  define  it 
and  still  disputing  just  what  is  env  ironmen- 
tal research  and  what  it  isn't. 

Dr.  Harby  Sandhu  of  the  research  man- 
agement division  of  Alberta  Environment 
has  defined  it  as  "scientific  activity  under- 
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Dr.  Allan  Legge  at  the  Kananaskis  Centre  for 
Environmental  Research  of  the  University  of 
Calgary. 


taken  with  the  primary  aim  of  maintaining, 
restoring  or  improving  the  environment  or 
for  predicting  changes  in  the  environment." 

Weaver,  executive  director  of  the  Alberta 
Environmental  Centre  in  Vegreville,  says 
simply,  "By  definition,  environmental  re- 
search is  anything.  You  can  define  the  en- 
vironment as  anything  which  affects  life,  so 
therefore,  environmental  research  is  research 
into  anything  that  affects  life." 

Obviously,  such  a  wide-ranging  discipline 
can  present  special  problems  not  found  in 
older,  more  established  forms  of  research, 
explains  Dr.  Dixon  Thompson  of  the  Uni- 
versity of  Calgary's  Faculty  of  Environmen- 
tal Design. 

"The  difference  between  environmental 
research  and  other  kinds  of  research  is  not 
with  the  research  itself.  Good  research  is 
good  research.  It's  with  the  nature  of  the 
problems  that  environmental  researchers  are 
asked  to  address,"  Thompson  explains. 


I 


Harby  Sandhu 


"There  is  the  uncertainty  factor.  You're 
never  sure  just  what  you're  looking  for. 
There  are  the  long  time  frames  because  the 
environment  is  slow  to  react.  There  are  the 
number  of  variables  involved.  And  since  it's 
a  multidisciplinary  science,  there's  the  diffi- 
culty of  successfully  managing  all  these 
disciplines." 

But  the  biggest  problem  in  environmen- 
tal research,  according  to  Weaver,  is  thefirst 
problem:  Asking  the  right  question. 

"It's  taken  me  20  years  as  a  scientist  to 


learn  that  the  hardest  step  is  the  first  step. 
Environmental  research  for  the  last  20  years 
has  been  asking  the  wrong  questions." 

Researchers  may  define  the  problem  too 
narrowly  to  get  useful  answers,  says  Weaver, 
or  they  may  tackle  a  problem  so  vast  it 
couldn't  be  solved  in  their  lifetimes. 

But  how  do  researchers  arrive  at  the  right 
question?  That's  not  easy,  says  the  U  of  C's 
Legge.  For  one  thing,  researchers  may  not 
be  asking  enough  questions,  looking  at 
enough  variables. 

"Say  a  researcher  is  asked  to  evaluate  the 
impact  of  air  pollution  on  a  forest,"  says 
Legge.  "If  he  goes  into  the  forest  and  sees  all 
the  needles  on  the  trees  are  turning  brown 
and  dropping  off,  he  knows  there's  a  pro- 
blem. 

"But  say  the  needles  aren't  turning  brown 
and  falling  off.  Does  that  mean  there  isn't  a 
problem,  does  that  mean  there  isn't  any  air 
pollution  present?  Not  necessarily,  and  at 
that  point  the  researcher  has  to  take  a  look 
at  how  the  forest  works,  at  the  interaction 
among  trees  and  soil  and  air. 

"Too  many  researchers  are  just  looking 
for  brown  needles.  That's  the  question 
they're  being  asked  to  answer  but  it's  not 
necessarily  the  right  question." 

Legge  likens  environmental  research  to  a 
jigsaw  puzzle  where  "you  don't  need  every 
piece  but  one  piece  isn't  enough." 

How  much,  then,  is  enough?  That's  an- 
other contentious  issue  in  environmental  re- 
search, says  Ron  Findlay,  manager  of  en- 
vironmental affairs  for  Amoco  Canada. 

"You  never  complete  a  research  problem 
to  a  degree  where  you  get  definitive  answers," 
Findlay  says.  "You  just  keep  going  until  you 
have  enough  indicators  to  make  a  decision." 

There  is  also,  says  Findlay,  a  cost-benefit 
factor  to  consider.  How  much  is  the  research 
going  to  cost  and  is  society  willing  to  pay  the 
price  to  fix  the  problem?  He  cites  the  U.S. 
approach  to  the  acid  rain  problem  where 
researchers  are  being  asked  how  much  it 
will  cost  to  clean  up  the  problem  and  whether 
the  solution  is  worth  the  expense. 

But  many  researchers  are  critical  of  this 
cost-benefit  approach.  Says  Legge:  "If  a 
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question  is  worth  asking,  it's  worth  time  and 
funding.  Too  much  environmental  research 
is  like  Monty  Python's  film  "The  Meaning 
of  Life."  We  Ye  told  "Here's  $25,000  —  now 
give  me  the  meaning  of  life.'" 

One  of  the  problems  is  that  the  public  § 
and  government  want  answers  to  environ-  m 
mental  questions  yesterday  and  researchers  ^ 
feel  they  aren't  given  enough  time  to  find 
proper  answers. 

Jean  Crepin.  owner  of  Edmonton-based 
Norwest  Soil  Research  Ltd..  says  too  often 
environmental  research  is  crisis  manage- 
ment, investigation  of  a  problem  that  al- 
ready exists. 

"A  funding  agency  may  not  see  any  rea- 
son in  providing  money  to  research  some- 
thing that  may  happen.  They  want  research 
done  on  a  problem  they  can  see  now." 

Weaver  points  out  that  all  the  quick  and 
easy  answers  to  environmental  problems 
have  already  been  worked  out.  such  as  how 


Ron  Findlay 


to  clean  up  an  oil  spill  or  measure  the  level 
of  contaminants  in  a  river.  "What's  left  are 
the  deeper,  more  basic  problems  that  take 
much  longer." 

But  even  when  environmental  researchers 
have  the  time  and  the  money,  they  may  not 
be  able  to  come  up  with  a  finite  answer  that 
will  satisfy  the  public.  Too  often,  they  are 
trying  to  prove  a  negative,  something  philo- 
sophers say  is  impossible. 

Says  Weaver:  "a  classic  example  is  that 
of  smoking  and  its  connection  to  lung  can- 


Although  environmental  research  in- 
volves many  unique  problems,  like  any 
research,  it  has  some  basic  requirements. 

Dr.  Sherman  Weaver,  executiv  e  direc- 
tor of  the  Alberta  Environmental  Centre 
in  Vegreville  outlined  the  following  seven 
steps  for  good  research: 


Plan: 

Draw  up  a  model.  De- 
fine the  problem  and  ask 
the  right  question.  A  par- 
ticularly crucial  step  in 


environmental  research  and  one  that 
sounds  easier  than  it  is. 


Sample: 

The  quality  of  data  in 
any  research  is  critically 
dependent  on  the  sound- 
ness of  sampling  tech- 


niques. This  is  particularly  true  in  envi- 
ronmental research.  If  the  sampling  isn't 
thorough,  scientists  may  find  themselves 


in  the  position  of  researchers  testing  for 
mercury  in  the  North  Saskatchewan  sev- 
eral years  ago.  Samples  were  taken  from 
the  river's  north  bank  downstream  from 
Edmonton,  producing  negative  findings 
and  completely  missing  the  mercury 
pouring  into  the  river  from  drain  outlets 
on  the  south  bank. 


Measurement: 

All  equipment  must  be 
properly  tested,  reliable 
and  accurate.  Staff  must 
be  experienced  and  prop- 


erly trained  so  that  measurements  are 
reliable. 


Calibration  & 
Standardization: 

Measurements  must  be 
checked  against  accept- 
ed standards  such  as 


those  set  by  governments  or  those  pro- 
vided by  agencies  like  the  U.S.  National 
Bureau  of  Standards. 


cer.  The  only  waj  to  prove  that  beyond 
doubt  would  be  to  experiment  with  a  group 
of  human  beings  over  a  long  period  of  time, 
controlling  them  so  that  the  only  variable  in 
their  lives  was  whether  or  not  they  smoked. 
Of  course,  that's  impossible. 

"Instead,  we  have  to  depend  on  what  law 
courts  call  circumstantial  evidence.'" 

And  sometimes  the  basis  for  collecting 
that  evidence  is  called  into  question.  A  lot  of 
environmental  research  is  based  on  pre-set 
standards,  but  how  accurate  and  applicable 
are  these  standards?  For  example,  a  few 
years  ago.  it  was  discovered  that  naturally 
occurring  ozone  levels  in  some  areas  were 
far  higher  than  accepted  maximum  stand- 
ards set  by  government! 

The  reason  for  this,  explains  Norwest 's 
Crepin,  may  be  that  the  standards  we  use 
are  often  established  for  places  very  differ- 
ent from  Alberta. 

"Environmental  research  is  new  and  we 


Quality  Assurance: 

This  step  includes  a  vari- 
ety of  things  including 
good  facilities,  proper 
procedures,  proper  re- 


view techniques  and,  most  crucially,  check- 
ing results  with  other  researchers. 


Statistical  Procedures: 

These  must  be  set  up 
carefully  to  ensure  prop- 
er analysis  once  numbers 
are  obtained  Irom  earlier 


steps  in  the  research. 


Documentation: 

Last  but  far  from  least, 
complete  and  accurate 
documentation  must 
accompany  the  research 


findings.  The  numbers  or  the  findings 
alone  are  not  enough.  Anyone  rev  iewing 
the  research  should  be  able  to  see  exactly 
how  it  was  done. 

—  Norma  Ramage 
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Vegetation  sampling  at  Plateau  Mountain  site. 


tend  to  look  for  guidance,  to  look  at  what 
New  York  or  California  is  doing  because  we 
don't  want  to  keep  re-inventing  the  wheel 
every  time.  But  while  I  don't  think  we  need 
to  repeat  the  basic  research,  I  think  we  have 
to  test  the  applicability  of  those  standards 
for  Alberta." 

And  sometimes,  says  Legge,  the  stand- 
ards may  not  be  extensive  enough,  and  he 
gives  the  concern  over  sour  gas  plant  emis- 
sions in  Pincher  Creek  as  an  example. 

"We  send  people  down  there  to  check 
against  the  standards  for  air  quality  and 
water  quality  and  the  amount  of  hydrogen 
sulphide.  But  what  if  the  problem  has  no- 
thing to  do  with  the  emissions  they're  meas- 
uring? What  if  the  problem  is  caused  by 
some  emission  that  isn't  being  measured  or 
by  something  completely  different? 

"It  all  comes  back  to  asking  the  right 
questions.  If  you  don't,  you  won't  get  the 
right  answers." 

But  even  when  the  right  questions  are 


asked,  when  the  funding  is  adequate  and  the 
time  is  unlimited,  environmental  researchers 
face  an  additional  problem,  caused  by  the 
multidisciplinary  nature  of  the  research. 
How  do  you  make  experts  as  diverse  as 
chemists,  microbiologists,  sociologists  and 
engineers  co-operate  and  communicate? 
Because  if  they  don't,  most  experts  agree, 
environmental  research  will  never  get  off 
the  ground. 

"We  don't  just  need  people  to  quickly  tell 
us  the  amounts  of  a  chemical  in  water.  We 
need  others  to  tell  us  why  it's  there,  its  effect 
on  people  or  livestock  and  how  to  remove 
it,"  explains  Weaver.  "There  are  so  many 
questions,  you  have  to  take  a  team  ap- 
proach." 

Says  Legge,  "Environmental  problems 
are  so  complex  that  if  you  try  to  approach 
them  from  distinct  points  of  view,  if  you 
send  out  a  dozen  different  disciplines  each 
tackling  the  problem  strictly  from  their  own 
perspective,  then  the  work  doesn't  get  done." 


But  researchers  concede  this  co-operation 
isn't  easy  to  obtain.  How,  for  instance,  do 
you  get  fish  people  to  talk  to  plant  people? 
And  what  common  ground  for  communi- 
cation is  there  between  a  biologist  who  deals 
with  unpredictable  living  organisms  and  an 
engineer  who  is  trained  to  predict  everything 
to  the  third  and  fourth  decimal  place  of  a 
stress  equation? 

Says  Weaver,  whose  job  at  Vegreville 
forces  him  to  deal  with  just  these  questions, 
"It  takes  constant  care  and  feeding,  this 
multidisciplinary  organism." 

And  it's  this  co-operation,  or  lack  of  it, 
that  has  been  one  of  the  biggest  stumbling 
blocks  in  the  development  of  environmental 
research,  says  Thompson.  He  believes  most 
accepted,  conventional  management  meth- 
ods simply  cannot  be  applied  to  a  field  as 
unique  as  environmental  research. 

The  problem  to  date  has  been  that  many 
managers  of  environmental  research  pro- 
jects have  known  little  about  science  and 
researchers  haven't  been  interested  in  man- 
agement. 

However,  people  like  Thompson  and 
Weaver  are  hopeful  of  improv  ement  because 
scientists  have  at  least  accepted  that  a  multi- 
disciplinary  approach  is  absolutely  crucial. 

"What  we  need  now,"  says  Thompson, 
"is  to  teach  management  skills  as  part  of  our 
science  programs  at  the  university  level," 
something  the  U  of  C's  faculty  of  environ- 
mental design  is  already  doing. 

Crepin  believes  that  if  complete  inter- 
disciplinary co-operation  comes  into  being, 
environmental  research  will  advance  by 
leaps  and  bounds. 

"In  the  Third  World,  in  places  like  India 
where  they  are  working  in  agricultural  re- 
search under  horrendous  conditions,  be- 
cause people  have  worked  together,  they 
have  moved  forward  by  a  mile.  Their  steps 
are  giant. 

"If  we  all  agree  here  not  to  try  to  do  all 
the  research  individually,  then  a  lot  of  the 
problems  of  funding  and  time  will  disappear 
and  we,  too,  will  take  giant  steps." 

Norma  Ramage  is  a  Calgary  journalism  instructor  and 
freelance  writer. 
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Gillian  Sniatynski 


Research 

Policies  and  Priorities 

Deciding  what  will  be  studied  and  who  will  do  it. 


One  of  the  biggest  environmental  re- 
search programs  in  Alberta,  still 
being  planned,  will  study  the  effects 
of  sulphur  dioxide  emissions  on  a  wide  range 
of  environmental  elements. 

The  Acid  Deposition  Research  Program, 
funded  jointly  by  government  and  industry, 
will  cost  $8  million  over  seven  years.  Essen- 
tially, it  is  Alberta's  response  to  the  growing 
national  and  global  concern  about  acid  rain. 

What  policy  statements,  in  what  high 
level  conference  rooms  and  corner  office 
suites,  dictated  the  acceptability  of  that  par- 
ticular program  at  this  particular  time? 
Chances  are  the  decision  was  influenced  by 
many  important  factors  —  not  all  of  which 
are  included  in  formal  policy  statements. 

The  Acid  Deposition  Research  Program 
had  a  history  of  workshops,  reviews  and  ad 
hoc  committees  going  back  several  years. 
The  need  for  research  in  the  area  had  long 
been  perceived  and  scientifically  justified. 
So  it's  fair  to  ask  why  now.  and  why  $8 


and  to  conclude  that  a  rising 


public  awareness  of  the  dangers  of  acid  rain 
has  brought  politics  into  the  decision-making 
process. 


W  J  Itimately,  getting  a  re- 
\J  search  proposal  approved 
may  depend  on  who  you  know, 
and  how  well  you  know  them. 


Public  opinion,  informed  (some  would 
say  misinformed)  by  the  media,  is  an  impor- 
tant factor  in  determining  priorities  for  env  ir- 
onmental research.  (One  research  manager 
speaks  ruefully  of  a  "pollutant  of  the  week" 
syndrome.) 

This  is  a  matter  of  concern  throughout 
the  scientific  world,  in  fact.  Dr.  Viktor 
Sebek.  secretary  for  the  Advisory  Commit- 


tee on  Pollution  of  the  Sea,  wrote  in  a  recent 
issue  of  the  journal  Ambio:  "Legislative 
priorities  (internationally)  ...  reflect  the  de- 
gree of  attention  which  particular  sources  of 
pollution  receive  in  the  popular  media.  These 
are  more  likely  to  be  taken  up  for  action  by 
policy  makers  than  those  priorities  which 
scientists  perceive  as  presenting  the  greatest 
threats." 

But  there  are  other  factors.  To  figure  out 
what  they  are.  it's  necessary  to  remember 
that  environmental  research,  like  any  other, 
involves  a  researcher  submitting  a  proposal 
to  an  individual  or  organization  authorized 
to  allocate  funds. 

So  what  is  it  about  some  research  pro- 
posals that  makes  them  more  acceptable  to 
the  research  manager  or  grants  committee 
or  whoever  holds  the  purse  strings? 

The  Alberta  Environmental  Centre  at 
Vegreville  does,  among  its  many  other  ser- 
vices, applied  research  on  environmental 
concerns  for  government  departments  and 
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agencies.  The  centre's  executive  director,  Dr. 
Sherman  Weaver,  uses  a  highly  specific  list 
of  criteria  to  judge  the  appropriateness  of 
research  proposals. 

For  example,  the  work  proposed  must 
be  needed  by  a  government  user,  and  must 
be  of  high  priority  for  that  user  (so  the 
formal  request  must  be  signed  by  the  deputy 
or  assistant  deputy  minister  involved.)  The 
problem  addressed  should  have  environ- 
mental consequences  for  Alberta  at  least, 
and  preferably  for  western  Canada. 

The  proposal  should  reflect  a  level  of 
public  concern;  it  should  be  appropriate  for 
interdisciplinary  work;  it  should  be  techni- 


cally feasible;  it  should,  if  possible,  not  dupli- 
cate work  done  elsewhere.  There  should  be 
some  probability  that  the  results  could  be 
implemented,  and  the  proposal  should  mea- 
sure up  to  a  cost-benefit  analysis. 

The  research  program  developed  from 
the  application  of  these  and  other  criteria  is 
submitted  annually  to  a  board  of  directors, 
composed  largely  of  deputy  or  assistant 
deputy  ministers  of  the  main  client  depart- 
ments —  Environment,  Energy  and  Natural 
Resources,  Agriculture,  and  Workers' 
Health,  Safety  and  Compensation. 

The  environmental  research  council  of 
the  Canadian  Petroleum  Association  has  a 


budget  of  up  to  $300,000  annually  to  spend 
on  environmental  problems  of  concern  to 
the  petroleum  industry. 

Council  co-chairman  Ron  Findlay  says 
this  work  is  almost  always  applied  research. 
The  approach  is  to  survey  industry,  the  gov- 
ernment, and  the  Energy  Resources  Conser- 
vation Board  about  problem  areas,  then  to 
contract  out  the  research  needed  (mostly  to 
private  consultants  or  universities). 

A  similar  approach  is  used  by  Alberta 
Environment's  research  management  divi- 
sion, where  research  managers  work  with 
user  divisions  within  the  department  to  iso- 
late specific  problem  areas,  and  then  con- 


Unasked  questions 


How  well  have  we  been  served  by 
environmental  research,  and 
what  are  the  gaps  left  for  study? 
The  view  differs  depending  on  where  you 
stand. 

Ed  Brushett,  manager  of  the  ERCB's 
environmental  protection  department, 
speaks  of  the  "excellent  research  that  has 
gone  on  in  the  energy  industry."  He  is 
pleased  that  the  joint  government-indus- 
try Acid  Deposition  Research  Program 
is  getting  under  way. 

"I  think  quite  frankly  with  the  Acid 
Deposition  Research  Program  coming 
into  place  now  that  quite  well  defined 
and  necessary  research  is  going  to  occur," 
he  said. 

"Some  of  it  probably  has  not  been 
occurring  in  the  past." 

A  different  perspective  comes  from 
Alistair  Crefar,  chief  executive  officer  of 
the  Environment  Council  of  Alberta. 

While  agreeing  that  some  good  work 
has  been  done  —  especially  in  air  quality 
research  —  he  identifies  research  gaps  in 
two  main  areas. 

Physical  science  research  is  needed, 
he  feels,  on  the  presence  of  trace  elements 
in  water.  There  is  "reasonable  material" 


on  some  water-borne  pollutants,  but  no 
work  is  being  done  on  new  elements  con- 
tinually being  added  to  rivers,  streams 
and  lakes. 

Crerar  also  proposes  economic,  soci- 
ological, even  legal  research  on  ways  to 
achieve  better  compliance  with  existing 
environmental  standards. 

"I  am  thinking  here  of  the  kinds  of 
alternatives  to  our  existing  ways  of  doing 
things  —  investigation  and  prosecution," 
he  said. 

Economics  research,  for  example, 
might  point  to  the  use  of  economic  incen- 
tives to  achieve  better  environmental  qual- 
ity. Legal  research  might  examine  the 
value  of  civil  suits  as  an  alternative  to  the 
legal  methods  now  in  use. 

"1  think  these  are  very  legitimate  areas 
of  environmental  research,"  he  said. 

With  some  exceptions,  most  environ- 
mental problems  in  Alberta  have  been 
addressed  in  recent  years,  even  though 
Dr.  Bob  Green,  vice  president  of  opera- 
tions for  the  Alberta  Research  Council, 
points  out  that  public  interest  has  drop- 
ped off  somewhat  today  from  its  high 
point  in  the  late  1960s  and  early  1970s. 

"The  real  problem  of  weakness  in  envir- 


onmental research  is  that  environmental 
impacts  or  their  likelihood  are  not  always 
apparent  before  the  fact  —  the  infesta- 
tion of  Bertha  army  worms  because  of 
extensive  mono-cropping  for  example." 
Green  says.  "Of  course  there  are  also 
situations  such  as  the  oil  sands  where  it's 
obvious  that  there  will  be  an  impact  on 
the  environment  —  and  we  take  action  in 
those  cases." 

Dr.  Percy  Sims,  director  of  Alberta 
Environment's  research  management  divi- 
sion, agrees.  "I  think  we're  aware  of  the 
critical  problems  facing  us  today,  and 
we're  either  doing  research  or  are  in  the 
process  of  initiating  it.  That  sort  of  thing 
depends  on  available  funding  and  priori- 
ties, but  the  most  important  areas  are 
covered.  This  doesn't  mean  we  have  all 
the  problems  identified  —  new  ones  come 
along  all  the  time.  We  have  to  face  them 
as  they  come  and  fit  them  into  our  priori- 
lies. 

"In  our  short  history  of  environmen- 
tal research  we've  learned  a  lot  about 
how  to  organize  ourselves.  I  think  we're 
now  prepared  to  accommodate  whatever 
comes  along." 


ENVIRONMENT  VIEWS  JULY/ AUGUST  1984  11 


Natalia  Krawetz  and  Bill  MacDonald 


tract  out  and  manage  the  resulting  research 
projects. 

What  can  be  said  about  this  approach  to 
environmental  research? 

"It's  not  objective,"  says  Dr.  Natalia 
Krawetz,  a  research  consultant  who  former- 
ly worked  for  Alberta  Environment's  re- 
search secretariat,  the  predecessor  of  the 
current  research  management  division. 

Ultimately,  getting  a  research  proposal 
approved  may  depend  on  who  you  know, 
and  how  well  you  know  them.  Krawetz 
talks  of  the  need  to  win  the  trust  of  adminis- 
trators to  whom  one  reports.  Her  husband 
and  co-consultant.  Dr.  Bill  MacDonald, 
until  1981  the  research  secretariat's  director, 
recalls  that  what  was  funded  depended  heav- 
ily on  the  relationship  between  the  secreta- 
riat's research  managers  and  the  people  they 
worked  with  elsewhere  in  the  department. 

This  is  "brokering,"  and  though  it  may 
work  very  satisfactorily,  it  certainly  isn't  part 
of  any  formal  policy  statement. 

The  Natural  Sciences  and  Engineering 
Research  Council  (NSERC)  provides  funds 
for  much  of  the  environmental  research  done 
in  Canadian  universities. 

NSERC  research  grants  director  Janet 
Halliwell  notes  that,  because  university  re- 
search work  is  "supposed  to  be  at  the  fronti- 
ers," the  council  steers  away  from  setting 
overly  narrow  criteria  for  the  proposals  it  is 
willing  to  consider.  And  unlike  the  other 


groups  just  cited,  part  of  its  mandate  is  to 
finance  free,  basic  research,  as  well  as  that 
designed  to  tackle  specific  problems. 

In  the  free  research  program,  says  Halli- 
well, no  attempt  is  made  to  set  priorities. 

"We  look  there  for  the  proven  race- 
horse," she  says. 

"It's  the  quality  of  the  research  and  the 
quality  of  the  proposal." 

But  what,  after  all,  constitutes  a  "good" 
researcher  or  a  "good"  proposal? 


here  are  a  lot  of  areas 
within  environmental 
science  where  industry  and  gov- 
ernment are  looking  for  science 
to  answer  what  are  moral  or 
ethical  questions, "  says  Dixon 
Thompson. 


According  to  Dr.  Dixon  Thompson,  a 
professor  in  the  faculty  of  environmental 
design  at  the  University  of  Calgary,  "good" 
research  all  too  often  has  come  to  mean 
research  that  gives  good  results. 

"We  can't  judge  research  as  good  or  bad 
by  the  results  that  come  out  —  because 
what  that  does  is  push  people  towards  the 


low -risk,  low-gain  end  of  research, "he 
says. 

There  also  has  to  be  high-risk,  high- 
gain  research,  where  a  long  shot  just 
might  produce  a  breakthrough. 

"You  have  to  assess  a  research  pro- 
posal on  the  quality  of  the  proposal, 
not  on  whether  or  not  you  expect  to 
get  results.  Then  you  have  to  balance 
some  of  that  research  funding  between 
high-risk-high-gain  and  low-risk-low-gain. 
Within  government  and  industry,  that  is  not 
very  well  understood." 

That's  partly  because,  says  Thompson, 
most  of  the  people  w  ho  are  trained  in  policy 
formulation  and  management  know  very 
little  about  science,  and  vice  versa. 

Grants  committees  made  up  of  adminis- 
trators rather  than  scientists  may  also  tend 
to  favor  the  rational  (left-brain)  rather  than 
the  intuitive  (right-brain)  approach.  So, 
Thompson  feels,  it's  easier  to  get  money  for 
a  very  narrowly  defined,  even  "almost  tri- 
vial" project  than  for  one  that  involves  test- 
ing a  real  hunch. 

Another  problem  of  environmental  re- 
search, identified  by  both  Krawetz  and 
Thompson,  is  the  high  expectations  it  engend- 
ers in  the  people  w  ho  finance  it.  Thompson 
feels  there's  a  widespread  notion  that  if  you 
throw  enough  money  at  an  environmental 
problem,  you  can  fix  it. 

"There  are  a  lot  of  areas  w  ithin  env  iron- 
mental science  where  industry  and  govern- 
ment are  looking  for  science  to  answer  w  hat 
are  moral  or  ethical  questions."  he  says. 

Env  ironmental  research  may  yield  help- 
ful background  data  but  "what  is  safe" 
(in  terms  of,  say.  lead  in  the  environment)  is 
not  a  scientific  but  a  value  judgment. 

Now,  if  all  of  the  foregoing  says  some- 
thing about  the  people  who  hold  the  purse 
strings,  there  are  also  some  games  that 
researchers  play  —  and  in  playing  them, 
play  their  part  in  shaping  environmental 
research  policies. 

When  it  comes  to  funding,  "grantsman- 
ship"(to  use  Thompson's  term)  is  an  impor- 
tant one. 

"There  are  two  ways  to  go  about  it."  he 
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Researchers  at  Kananaskis  Centre  for 
Environmental  Research  laboratory  (above)  and 
growth  chambers  (below). 


says. 

"You  can  find  a  bandwagon  that  more  or 
less  fits  your  interests,  and  jump  on  that. 
That  leads  to  the  difficulty  of  'me  too'  re- 
search, where  the  current  hot  topic  in  inter- 
national research  becomes  the  current  hot 
topic  in  Canada  too. 

"Or  you  can  try  to  convince  the  funders 
that  the  problem  you  have  identified  is  impor- 
tant enough  that  you  ought  to  be  funded." 

There's  a  "certain  set  of  skills"  involved 


in  writing  a  persuasive  research  proposal 
— and  certain  constraints  under  which  even 
the  most  gifted  and  innovative  researchers 
have  to  work. 

The  first  is  time.  Thompson  notes  that 
money  is  very  seldom  paid  to  the  principal 
researcher  to  enable  him /  her  to  drop  every- 
thing but  the  project  in  hand.  The  second  is 
help.  Researchers  depend  heavily  on  gradu- 
ate students  as  assistants,  and  the  quality 
and  scope  of  what  they  undertake  is  often 


only  as  good  as  the  students  available. 

In  fact,  the  current  recession  has  contri- 
buted to  the  research  boom  which  the  Uni- 
versity of  Calgary  is  now  experiencing.  There 
are  increased  numbers  of  graduate  students 
enrolled,  and,  as  well,  there  is  less  mobility 
among  faculty  members  in  a  tight  job 
market. 

But  given  the  constraints,  it's  still  possi- 
ble to  get  around  the  system.  If  preference  is 
being  given  to  short-term  funding,  "leapfrog- 
ging" (Krawetz's  term)  is  a  useful  strategy. 
This  involves  breaking  a  long-range,  broad- 
scope  vision  into  a  series  of  small,  short- 
term  steps. 

If  funding  preferences  seem  to  be  for 
rational,  results-oriented  projects  rather  than 
more  speculative  ones,  "front-end  loading" 
(Thompson's  term)  may  be  the  name  of  the 
game.  This  involves  applying  for  research 
money  for  a  project  that  is  actually  almost 
completed,  then  using  the  money  to  back 
the  next  project.  (This,  says  Thompson,  is 
one  of  the  few  ways  to  finance  "intuitive 
leaps".) 

What  sort  of  research  has  this  rather 
haphazard  approach  to  policy  engendered? 
There  seems  to  be  general  agreement  that  in 
the  past,  it's  been  mostly  short-term  and 
narrowly  focused.  There  hasn't  been  too 
much  of  the  broad  sweep  about  it. 

Indeed,  says  the  Alberta  Environmental 
Centre's  Weaver,  a  lack  of  interdisciplinary 
perspective  has  meant  that  "the  majority  of 
the  environmental  work  done  in  the  world 
in  the  last  25  years  has  turned  out  to  be 
useless." 

On  the  other  hand,  the  Acid  Deposition 
Research  Program,  already  mentioned,  has 
a  seven-year  time  frame  and  is  certainly 
interdisciplinary  in  its  approach.  The  10-year 
government-industry  land  reclamation  pro- 
gram started  in  1976  also  reflects  a  broader 
perspective. 

Perhaps  times  —  and  priorities  —  are 
changing. 


Gillian  Sniatynski,  the  former  editor  of  this  magazine,  is 
now  a  freelance  writer  and  editor  living  in  Drayton  Valley 
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Jim  Wilson 


The  History  of 
Environmental 
Research  in  Alberta 


Its  roots  are  in  a  delta. 


Environmental  research  in  Alberta 
does  not  have  an  extensive  history, 
and  it  probably  owes  its  existence 
more  to  the  publication  of  two  books  than 
to  any  carefully-planned  development  pro- 
gram. 

One  of  the  books,  of  course,  was  Rachel 
Carson's  Silent  Spring,  published  in  1962. 
The  other  was  Death  of  a  Delta,  a  joint 
project  of  Dr.  Stuart  Smith  and  several  oth- 
ers in  1968  when  Smith  was  director  of  fish 


and  wildlife  in  the  old  Alberta  department 
of  land  and  forests. 

"It's  difficult  to  point  to  when  environ- 
mental research  really  started  here  or  any- 
where else,  because  the  word  'environment' 
and  its  companion  word  'ecology"  weren't 
invented,  at  least  in  the  public  mind,  until 
the  late  1960s,"  says  Smith,  now  an  Edmon- 
ton environmental  consultant. 

"Certainly  environment-related  research 
was  being  done  prior  to  that,  but  until  those 


words  came  into  common  usage,  particularly 
among  young  people,  the  environmental 
focus  wasn't  really  there." 

Silent  Spring,  Smith  believes,  was  "one 
of  the  most  important  indictments  of 
thoughtlessness  ever  written,"  and  "the 
modern  catalyst  of  environmental  concern." 
And  he  terms  Rachel  Carson  "the  mother  of 
the  environment." 

But  Smith,  as  well  as  Henry  Thiessen, 
now  managing  director  of  the  Alberta  gov- 
ernment's Native  Secretariat  and  in  the  late 
1960s  chairman  of  the  government's  inter- 
departmental conservation  and  utilization 
committee,  were  the  Alberta  catalysts  for 
environmentalism. 

When  the  British  Columbia  government 
built  the  giant  W.A.C.  Bennett  hydroelec- 
tric dam  on  the  Peace  River  at  Hudson 
Hope,  B.C.,  Smith  and  several  government 
and  academic  colleagues  became  concerned 
about  how  the  new  water  flow  in  the  river 
would  affect  a  number  of  environmental 
aspects  in  Alberta,  particularly  fish  migra- 


UTt's  difficult  to  point  to 
M  when  environmental  re- 
search really  started  here  or  any- 
where else,  because  the  word 
'environment'  and  its  compan- 
ion word  'ecology'  weren't  in- 
vented, at  least  in  the  public 
mind,  until  the  late  1960s. " 


tionand  the  Peace- Athabasca  Delta  region. 
They  found  that  fish  were  indeed  drastically 
affected,  parts  of  the  delta  itself  were  fre- 
quently dry  and  flow  in  some  related  river 
and  stream  channels  was  often  reduced  to  a 
trickle.  Death  of  a  Delta  was  the  result  of 
their  study,  and  its  publication  had  an  enor- 
mous impact  on  Albertans'  interest  in  ev ents 
affecting  their  env  ironment. 

"The  time  was  ripe."  Smith  says.  "People 
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Stuart  Smith 


were  still  responding  to  Silent  Spring,  the 
media,  particularly  television,  were  doing 
everything  they  could  to  encourage  that  in- 
terest —  it  just  all  came  together  then." 

Prime  Minister  Trudeau  and  then-Alber- 
ta Premier  Harry  Strom  were  quick  to  react 
to  the  Smith  book.  Shortly  after  its  publica- 
tion, a  Peace-Athabasca  Delta  study  group 
was  formed,  with  the  $2-million  project  fund- 
ed 50  per  cent  by  the  federal  government,  45 
per  cent  by  the  Alberta  government  and  five 
per  cent  by  the  Saskatchewan  government. 
It  was  certainly  one  of  the  first  well-funded, 
broadly-based  environmental  research  pro- 
grams in  Alberta,  with  a  mandate  to  research 
the  situation  and  make  recommendations 
concerning  mitigating  measures  which  could 
be  taken  where  problems  were  identified. 
The  team's  report,  published  in  1972,  des- 
cribed a  number  of  concerns  and  proposed 
solutions,  and  many  of  the  solutions  were 
implemented. 

During  those  same  years  politicians  were 
also  getting  involved.  "There  was  a  great 
upswing  in  public  concern  then  about  the 
environment,  and  governments  across  North 
America  began  setting  up  environmental 
research  programs  and  departments,"  says 
Dr.  Bob  Green,  vice-president  of  the  Alberta 
Research  Council  —  the  oldest  and  largest 
provincial  research  establishment  in  Canada. 

"Stuart  Smith  was  deeply  involved  in 
much  of  the  activity  and  Henry  Thiessen 
was  assigned  to  draft  most  of  the  environ- 
mental legislation  in  the  province.  Between 
them,  they  led  the  Alberta  government  into 
developing  a  sound  entity  to  look  after  the 
Alberta  environment." 


In  fact.  Alberta  was  the  first  province  in 
Canada  to  establish  a  department  specifi- 
cally to  look  after  the  environment.  As  a 
land  conservationist  with  Alberta  Agricul- 
ture, Thiessen  had  been  directly  involved  in 
many  environmental  matters.  In  1970  he 
and  Smith  drafted  the  Environment  Con- 
servation Authority  Act,  and  when  it  was 
passed  by  the  Alberta  Legislature  Smith 
joined  the  resulting  administrative  group. 

"There  had  been  a  fair  degree  of  impet  us 


Bob  Green 


Henry  Thiessen 


in  the  public  domain  at  that  time  with  re- 
spect to  environmental  concerns,"  Thiessen 
says.  "There  were  also  concerns  within  the 
government,  the  main  one  being  that  as 
resource  managers  we  needed  a  stronger 
means  of  co-ordinating  our  activities  than 
we  had  at  the  time.  The  government  of  the 
day  (Strom's  Social  Credit  administration) 
chose  to  incorporate  some  of  its  environ- 
mental requirements  and  concerns,  and  the 
result  was  the  ECA. 


"The  next  step  was  to  bring  together 
some  of  the  government  sections  that  work- 
ed with  the  environment,  and  to  tie  together 
some  of  the  other  provincial  resources." 

To  do  this,  Thiessen  drafted  the  Depart- 
ment of  the  Environment  Act  in  1971.  con- 
solidating the  Alberta  Agriculture  water  re- 
sources division,  the  same  department's  land 
conservation  branch  and  the  Department  of 
Health's  environmental  health  services 
branch.  Shortly  thereafter  the  surface  rec- 
lamation council  of  the  Department  of 
Lands  and  Minerals  was  added,  creating 
Alberta  Environment  largely  as  it  is  today. 

In  1971  Thiessen  also  wrote  the  Envir- 
onmental Resources  Trust  Act,  and  in  1973 
added  the  Land  Resources  Conservation 
and  Reclamation  Act.  These  four  pieces  of 
legislation  are  the  historic  foundation  of 
Alberta's  contemporary  environmental  re- 
search. 

It  would  be  unfair,  of  course,  to  suggest 
there  had  been  no  environmental  research 
undertaken  in  Alberta  prior  to  this  legisla- 
tion or  to  the  activities  of  the  1960s. 

"In  the  broader  context  there  certainly 
were  some  individuals  and  groups  looking 
at  environmental  matters,  even  early  in  the 
century,"  says  Dr.  Bill  MacDonald,  former 
director  of  the  Alberta  Environment  re- 
search secretariat  (predecessor  of  the  re- 
search management  division)  and  now  a 
management  consultant  specializing  in  re- 
search and  development. 

"Many  earlier  projects  were  more  of  a 
health  matter,  but  they  still  were  concerned 
with  our  human  environment.  Some  of  the 
early  projects  involved  water  and  sewage 
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treatment  and  disposal  of  wastes.  These 
kinds  of  programs  would  tend  to  be  munic- 
ipal, though,  and  municipalities  aren't  really 
involved  in  research  —  they  bring  in  outside 
engineers  or  consultants  to  undertake  them. 

"Because  of  that,  the  research  results  were 
usually  pretty  minimal,  since  before  about 
1973  there  really  wasn't  anyone  specifically 
responsible  for  research  in  Alberta.  In  the 
early  1900s  there  was  considerable  concern 
over  weed  growth  in  Lake  Wabamun.  After 
several  investigations  it  was  identified  as  a 
problem,  but  there  was  little  real  research 
done  until  the  early  1970s  —  and  in  fact  80 
years  after  the  problem  was  identified,  it's 
still  an  issue." 

Less  formal  research  has  also  typically 
been  undertaken  by  farmers,  many  of  whom 
are  constantly  experimenting  to  find  ways 
to  change  the  environment.  "For  instance 
farmers  will  take  grasslands  and  find  ways 
to  turn  them  into  monocultural  areas  for 
production  of  food,"  MacDonald  says. 
"They'll  find  ways  of  moving  water  into  dry 
regions  —  and  again  they'll  change  that 
environment." 

The  difference  between  what  is  generally 


Less  formal  research  has 
also  typically  been  under- 
taken by  farmers,  many  of 
whom  are  constantly  experi- 
menting to  find  ways  to  change 
the  environment. 


accepted  as  environmental  research  today 
and  what  was  taking  place  in  those  situa- 
tions however,  is  that  the  intent  was  to  find 
ways  to  actually  to  alter  the  environment, 
not  to  assess  the  impact  of  potential  altera- 
tions. "Other  than  protection  of  the  water 
course  in  an  irrigation  system  for  example,  I 
doubt  that  the  farmers  were  too  concerned 
—  or  perhaps  even  aware  —  of  the  long- 
term  affects  the  canals  would  have  on  the 


environment." 

(In  fact,  peculiar  situations  have  deve- 
loped because  of  this:  in  some  of  the  current 
irrigation  system  rehabilitation  works  in 
southern  Alberta,  there  is  great  concern  over 
potential  detrimental  impacts  on  various 
birds  that  nest  in  or  near  the  canals  —  birds 
which  could  not  have  survived  in  the  region 
prior  to  initial  construction  of  the  irrigation 
system  half  a  century  ago.) 

The  Alberta  Research  Council's  Bob 


Green  agrees  there  has  been  a  form  of  env  i- 
ronmental research  under  way  for  main 
years,  and  points  out  that  at  the  very  least 
much  of  the  data  gathered  in  early  years  is 
useful  for  today's  more  carefully  planned 
programs.  But  he  objects  to  simple  data- 
gathering  being  termed  "research." 

In  the  years  following  initiation  of  the 
watershed  research  program,  environmental 
concern  began  gathering  momentum,  cul- 
minating in  the  formation  in  1971  of  Alberta 


Environment  and  several  related  agencies. 

"As  soon  as  you  have  this  sort  of  entity  it 
looks  around  to  find  answers  to  questions 
such  as  how  to  best  enable  reclamation," 
Green  says.  "It  discovers  a  lack  of  answers, 
so  it  establishes  new  research  programs." 

And  if  Alberta's  experience  is  any  indica- 
tor, it  then  begins  to  quickly  learn  from 
initial  organizational  mistakes. 

One  of  the  first  major  research  programs 
in  Alberta  based  on  these  new  legislative 
mandates  was  the  Alberta  Oil  Sands  Envir- 
onmental Research  Program,  started  in  1975 
in  response  to  concerns  over  the  impact  of 
petroleum  exploitation  mega-projects  on 
lands  and  people  in  the  province's  oil  sands 
areas.  It  was  to  be  a  10-year  program,  jointly 
funded  by  the  federal  and  provincial  govern- 
ments. 

Stuart  Smith  was  appointed  its  first  direc- 
tor, but  when  he  became  disenchanted  with 
the  way  it  was  organized  he  resigned. 

"AOSERP  started  with  an  ad-hoc  group 
of  federal  and  provincial  government  peo- 
ple who  established  what  was  considered 
the  required  effort  to  document  the  impact 
of  plants  like  Syncrude  and  Suncor  (then 
called  Great  Canadian  Oil  Sands),"  Smith 
says.  "The  ministers  agreed  something 
should  be  done,  and  a  consultant  was  hired 
to  put  together  all  the  recommendations 
from  everyone  involved.  Following  the  re- 
port, the  two  governments  entered  into  an 
agreement  for  the  10-year  period,  with  an 
option  to  reconsider  after  five  years. 

"But  four  years  later,  in  1 979,  the  federal 
government  opted  out  and  Alberta  Envir- 
onment completely  took  over  the  funding 
and  carried  the  project  to  its  half-way  period 
in  1980." 

The  program's  most  distressing  problem, 
however,  was  not  the  federal  government's 
departure.  "The  way  AOSERP  was  first  set 
up  was  a  dog's  breakfast,"  Smith  says.  "It 
was  organized  in  a  way  guaranteed  to  fail.  It 
had  no  statement  of  purpose  and  only  the 
most  general  terms  of  reference.  It  had  1 2 
committees,  each  acting  independently  —  a 
hodgepodge  of  groups  doing  whatever  they 
wanted  to  do. 


"By  late  1976  the  situation  was  so  bad 
that  the  department  decided  to  reorganize 
it,  and  asked  me  to  return  as  director.  I 
reduced  those  1 2  committees  to  four  groups 
-  air,  land,  water  and  human  systems  - 
and  we  defined  what  we  were  going  to  do 
fairly  closely.  We  also  started  contracting 
out  much  of  the  research,  providing  a  broad- 
er input  of  ideas  and  talents." 

And  the  changes  worked,  Smith  believes. 
"That  area  (Alberta's  oil  sands  region  from 
Fort  Mc Murray  to  Fort  Chipewyan)  has 
been  better  researched  on  a  broad  scale  than 
any  area  I  know  of  in  North  America.  The 
baseline  information  we  gathered  is  still  used 
frequently  by  many  people,  and  by  the  mid- 
way point  of  the  program  in  1980  it  had  cost 
only  about  $17  million." 

While  Smith  is  no  longer  associated  with 
AOSERP,  the  program  is  still  operating, 
although  not  on  as  broad  a  scale.  In  particu- 
lar it  is  now  concentrating  on  water  and  air 


quality  studies.  In  addition,  Syncrude  Can- 
ada has  spent  a  substantial  amount  of  money 
in  related  research  programs  involving  air, 
water,  fish  and  vegetation  affects  of  its  plant. 

While  several  major  government-spon- 
sored environmental  research  programs 
have  been  initiated  since  AOSERP,  none 
have  suffered  the  same  birth  pangs. 

"AOSERP  was  one  of  the  first  mega- 
research  projects  undertaken  in  Alberta,  and 
we  learned  a  lot  simply  in  doing  it,  not  to 
mention  the  data  it  has  provided  us  with," 
says  Dr.  Percy  Sims,  director  of  Alberta 
Environment's  research  management  divi- 
sion. "It  was  our  first  environmental  research 
project  involving  a  number  of  government 
agencies  and  departments,  and  as  the  pro- 
gram went  on  the  management  structure 
improved  and  in  the  end  a  large  amount  of 
excellent  information  has  come  out  of  it. 

"What  we  learned  in  terms  of  organiza- 
tion has  been  applied  to  other  large  research 
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projects  such  as  the  Reclamation  Research 
Program  and  the  Acid  Deposition  Research 
Program.  Both  have  got  off  to  a  much  more 
effective  —  and  deliberately  much  slower 
—start." 

Dr.  Paul  Ziemkiewicz,  chairman  of  the 
Reclamation  Research  Technical  Advisory 
Committee,  agrees  that  the  RRP  (funded 
through  the  Heritage  Savings  Trust  Fund) 
has  been  progressing  smoothly. 

"Historically  in  Alberta,  much  of  the  rec- 
lamation research  involved  a  lot  of  scattered 
little  projects.  Very  few  of  them  actually 
yielded  any  results  —  they  were  too  isolated 
and  unco-ordinated,  and  frequently  lacked 
sufficient  funding.  Also,  many  of  them  didn't 
have  any  real  situations  to  study.  It's  diffi- 
cult to  study  reclamation  of  strip  mines,  for 
instance,  without  having  a  strip  mine  to  go 
to. 

"These  problems  were  recognized,  and 
our  committee  was  appointed  by  Order-in- 


Council  and  first  met  in  March  of  1 978.  Our 
membership  is  from  Alberta  Environment, 
Energy  and  Natural  Resources,  Agriculture 
and  the  Alberta  Research  Council  and 
through  these  it  includes  the  Alberta  Forest 
Service  and  the  Alberta  Environmental 
Centre  in  Vegreville." 

The  RRP  was  established  for  an  initial 
10-year  period  to  identify  the  most  efficient 
methods  for  obtaining  acceptable  reclama- 
tion, and  it  has  quite  specific  organizational 
guidelines.  It  is  active  in  three  areas:  plains 
coal,  looking  at  reconstruction  of  agricultu- 
ral soils  and  changes  in  groundwater  related 
to  strip  mining;  oil  sands,  studying  soil  re- 
construction on  tailings  sand,  reforestation 
and  related  matters;  and  mountains  and 
foothills  coal,  investigating  soil  reconstruc- 
tion for  forestry  and  wildlife  range,  refores- 
tation and  similar  subjects.  In  addition  to 
government  involvement,  all  projects  have 
substantial  input  from  the  industries  and 


specific  companies  involved. 

ADRP  is  a  similarly  organized  and  more 
recent  project,  initiated  in  March,  1983.  to 
study  the  occurrence  and  effect  of  acids  in 
Alberta  created  by  pollution  and  delivered 
by  mechanisms  like  "acid  rain",  and  to 
recommend  various  courses  of  action. 
ADRP  is  a  seven-year,  $8  million  program 
funded  and  participated  in  equally  by  the 
provincial  government  and  industry. 

Special  provincial  government  programs 
aren't  the  only  source  of  environmental  re- 
search, however.  Federal  agencies  such  as 
the  Canadian  Wildlife  Service,  Env  ironment 
Canada  and  Agriculture  Canada  have  been 
frequent  participants  —  and  indeed,  data  is 
still  being  gathered  from  agricultural  plots 
established  by  federal  agricultural  research- 
ers almost  half  a  century  ago.  Many  agricul- 
tural, biological  and  other  studies  involved 
in  the  environment  also  continue  today. 

Universities  have  historically  contributed 
as  well:  the  University  of  Alberta  has  several 
environmental  and  biological  research  sta- 
tions, including  one  at  Gorge  Creek,  estab- 
lished in  1950.  Its  director.  Dr.  Dav  id  Boag, 
also  recalls  his  father  Thomas  working  for 
the  Alberta  government  in  the  1920s,  inves- 
tigating environmental  problems  such  as  the 
cause  of  an  epidemic  of  elk  die-offs. 

The  University  of  Calgary  has  operated 
the  Kananaskis  Centre  for  Environmental 
Research  since  1966,  and  has  also  been  re- 
sponsible for  other  env  ironmental  programs. 

Perhaps  the  largest  and  most  ambitious 
provincial  program  is  the  Alberta  Environ- 
mental Centre  at  Vegreville.  first  proposed 
in  1973  just  after  Alberta  Environment  was 
formed,  carefully  planned  and  designed  in 
subsequent  years  and  opened  in  1981.  The 
centre's  purpose  -  to  prov  ide  a  central  faci- 
lity for  study  and  solution  of  env  ironmental 
problems  in  Alberta  —  is  in  keeping  with 
the  historic  development  of  env  ironmental 
concern  in  the  province. 


Jim  Wilson,  marketing  coordinator  for  the  Calgary 
engineering  firm  of  Reid  Crowther  and  Partners  Ltd  .  is  a 
freelance  writer. 
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Taking 
Action 


Deciding  when  enough  research 
has  been  done  and  it's  time  to  act. 


Finding  answers  to  environmental  re- 
search questions  is  only  half  the 
battle. 

Deciding  whether  to  act  on  that  research 
or  to  wait  for  more  results  is  the  other,  more 
controversial  question,  one  that  is  in  the 
hands  of  politicians  and  industry. 

Whether  society  can  afford  to  delay  act- 
ing on  a  problem  until  persuasive  or  conclu- 
sive evidence  is  in,  or  whether  it  should  take 


some  remedial  measures  immediately,  gather- 
ing further  data  as  it  proceeds,  depends  upon 
the  problem.  Obviously,  the  consequences 
of  action  or  inaction  should  be  a  major 
consideration  in  such  decisions. 

For  example,  there  is  a  correlation  be- 
tween eggshell  thickness  and  DDT  use  - 
birds  exposed  to  DDT  have  been  found  to 
produce  eggs  with  such  thin  shells  that  they 
often  break  before  hatching. 


When  this  was  documented  during  the 
1950s  the  decision  had  to  be  made  whether 
to  take  action,  and  to  what  extent.  DDT 
was  eventually  banned  in  North  America. 

The  DDT  problem  is  an  example  of  a 
situation  in  which  research  can  provide  a 
conclusive  answer.  A  decision  can  then  be 
made  to  act  or  not  on  the  basis  of  that 
answer.  A  contemporary  example  of  such  a 
neat  problem  is  the  search  for  a  method  to 
remove  cysts  of  the  parasite  giardia  (the 
cause  of  "beaver  fever")  from  the  water  sup- 
ply, says  Dr.  Percy  Sims,  director  of  Alberta 
Environment's  research  management  divi- 
sion. 

"Once  that's  found,  the  problem  is  sol- 
ved," he  says. 

Implementing  the  solution  in  a  case  like 
this  is  then  a  matter  for  government,  taking 
into  consideration  such  factors  as  the  cost  of 
new  technology  required. 

Where  the  cause-and-effect  relationship 
in  an  environmental  problem  is  less  clear, 
the  dilemma  is  this:  Can  society  afford  to 
wait  for  the  long-term,  often  costly,  research 
which  would  offer  conclusive  proof  that 
action  is  needed? 


J he  dilemma  is  this:  Can 
society  afford  to  wait  for 
the  long-term,  often  costly,  re- 
search which  would  offer  con- 
clusive proof  that  action  is 
needed? 


Dr.  Dixon  Thompson,  a  researcher  at 
the  University  of  Calgary's  Faculty  of  Envir- 
onmental Design,  believes  the  question  to 
be  asked  in  this  and  any  other  decision  on 
whether  to  act  on  environmental  research  is: 
"If  we  don't  act  now,  and  the  worst  case 
comes  about,  are  you  prepared  to  live  with 
what  happened? 

"Take  for  example  the  effect  of  lead  in 
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Field  work  (opposite  and  below)  is  an  integral  part 
of  much  environmental  research 


Spraying  test  plots  to  assess  effects  of  herbicide 
(left). 
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gasoline.  We  only  had  statistical  proof  it 
was  harmful  when  we  went  ahead  with  cata- 
lytic converters.  But  would  we  be  prepared 
to  wait  another  five  years  while  researchers 
diddle  around  getting  concrete  proof  while 
people  continue  to  be  exposed  to  the  toxic 
effects?" 

Such  decisions  are  complicated  by  the 
difficulty  of  obtaining  conclusive  results 
from  environmental  research. 

While  pure  scientific  research  can  be 
motivated  by  curiosity,  most  environmental 
research  is  aimed  at  solving  specific  prob- 
lems society  faces.  Thompson  says. 

Solving  these  problems  requires  applied 
research  cutting  across  many  scientific  fields, 
says  Dr.  Allan  Legge,  a  researcher  at  the 
University  of  Calgary's  Kananaskis  Re- 
search Center.  A  single  research  problem 
may  involve  atmospheric  chemistry,  atmos- 
pheric physics,  plant  biology,  soil  biology 
and  chemical  engineering,  notes  Legge,  who 
has  done  extensive  work  on  the  effects  of 
sour  gas  emissions  on  vegetation.  "Unfor- 
tunately." he  says,  "You  may  have  to  deal 
with  all  of  these  at  the  same  time.  Someone 
has  to  be  able  to  piece  together  all  the 
results." 

In  the  environmental  research  process,  a 
scientist  will  also  have  to  move  between 
pure  and  applied  research,  although,  as 
Thompson  says,  there  is  no  clear  dividing 
line  between  the  two. 

"It's  difficult  to  say  you  do  one  or  the 
other,"  Legge  agrees.  "You  end  up  having  to 
do  some  of  both." 

In  the  past,  the  specialized  approach  of 
the  pure  scientist  has  raised  major  road- 
blocks to  environment  research,  says  Dr. 
Sherman  Weaver,  executive  director  of  the 
Alberta  Environmental  Centre. 

"Everything  has  been  compartmentaliz- 
ed", he  says,  with  the  result  that  much  of  the 
environmental  research  done  in  the  past  has 
been  "worthless"  as  a  basis  for  action  to  be 
taken  by  government  or  industry. 

The  interdisciplinary  approach  necessary 
for  successful  environmental  research  is 
often  difficult  to  achieve  with  researchers 
trained  in  a  narrow  scientific  specialty. 


>  W  >"  JL  **     JL  -V*- 

As  well,  "pure  scientists  never  feel  there 
has  been  enough  research",  says  Dr.  Natalia 
Krawetz,  a  research  management  consultant. 
Their  research  findings  are  generally  not 
released  until  after  an  "internal,  gut-w  rench- 
ing dilemma,  and  only  then  with  six  caveats, 
two  constraints  and  six  fences  around  them." 

Getting  the  answers  to  environmental 
questions  is  a  difficult,  time-consuming  pro- 
cess. Deciding  when  the  time  has  come  to 


act  on  the  research  available  or  whether  to 
continue  to  gather  evidence  requires  a  value 
judgement,  says  Thompson. 

Researchers  often  feel  the  timing  of  pro- 
jects is  too  short.  It  is  not  unusual  for  fund- 
ing to  run  out  before  an  important  research 
question  is  answered,  says  Legge.  Funding 
agencies  may  not  appreciate  that  "the  en- 
vironment is  resilient"  so  that  effects  of  a 
pollutant  may  not  become  apparent  within 
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the  time  frame  of  a  short-term  project,  he 
says. 

In  many  cases  society  demands  immedi- 
ate action  on  a  complex  environmental  ques- 
tion before  long-term  research  can  be  com- 
pleted. In  these  situations,  Sims  says,  one 
option  is  to  release  existing  information  for 
immediate  action  with  the  caveat  that  it  is 
based  on  only  limited  data,  and  its  value 
gauged  accordingly. 

Another  constraint  on  environmental  re- 
search as  a  basis  for  action  is  the  tendency  of 
funding  agencies  to  require  some  guarantee 
of  success  before  agreeing  to  provide  funds 
which  may  be  in  short  supply. 

Weaver  says  "likelihood  of  success  is  a 
factor"in  deciding  whether  a  project  is  under- 
taken by  the  Alberta  Environmental  Centre. 

Thus,  for  example,  since  a  recent  exten- 
sive survey  of  fish  flesh  for  pesticides  "didn't 
reveal  anything  of  consequence,  we  wouldn't 
recommend  (a  similar  project)  be  undertaken 
every  year,"  he  said. 

Other  scientists  object  to  having  to  gua- 
rantee results  for  funding  agencies.  "If  you 
already  know  the  answer,  you're  doing  triv- 
ial research," Thompson  believes.  He  points 
to  a  recent,  expensive  federal  study  on  cad- 
mium which  uncovered  no  cause  for  public 
concern  at  present  levels  and  which  the  fed- 
eral Treasury  Board  objected  to  as  unneces- 


rhe  findings  of  pure  scien- 
tists are  generally  not  re- 
leased until  after  an  'internal, 
gut-wrenching  dilemma,  and 
only  then  with  six  caveats,  two 
constraints  and  six  fences 
around  them. " 


sary.  However,  Thompson  points  out  that 
"finding  out  something  is  not  a  major  prob- 
lem doesn't  make  it  a  bad  piece  of  research." 

Here  in  Alberta,  a  decision  not  to  inquire 
into  a  possible  link  between  the  Lodgepole 
sour  gas  well  blow-out  and  spontaneous 
abortions  in  the  affected  area  was  at  least 
partly  based  on  the  likelihood  of  achieving 
results,  says  Thompson.  A  past  outbreak  of 
rubella  in  the  area  and  the  lack  of  basic- 
research  knowledge  on  the  health  effects  of 
hydrogen  sulphide  rendered  the  chances  of 
finding  a  conclusive  link  slim,  it  was  decided. 
That,  combined  with  the  huge  cost  of  an 
adequate  study,  killed  it,  he  says  in  a  decision 
"which  made  some  people  very  unhappy." 

Public  pressure  is  an  important  factor  in 


deciding  whether  a  piece  of  research  will  be 
funded  or  whether  it  will  be  acted  upon, 
says  Krawetz.  "People  tend  not  to  be  turned 
on  by  wildflower  counts."  she  says.  They  are 
very  interested,  however,  in  whether  they 
could  get  leukemia  from  industrial  emissions 
or  whether  their  water  supply  could  be  con- 
taminated by  hazardous  waste  storage. 
Krawetz  believes  this  sensitivity  to  public- 
concerns  results  in  far  more  research  funds 
going  to  applied  rather  than  pure  research 
questions,  to  problems  that  "affect  the  food 
we  eat,  or  ourselves." 

The  exposure  of  Albertans  to  low  levels 
of  sour  gas  emissions  over  the  past  four 
decades  is  an  illustration  of  some  of  the 
difficulties  of  deciding  when  enough  data 
have  been  gathered  to  justify  action.  As  with 
many  environmental  questions,  says  Sims, 
the  effect  of  gas  plant  emissions  is  compli- 
cated and  confounded  by  other  factors. 
Moreover,  since  the  effects  of  low-level  ex- 
posure are  cumulative,  even  if  ten  years  of 
research  reveals  nothing,  nothing  is  proven, 
since  the  danger  threshold  may  be  reached 
in  the  following  decade. 

Thousands  of  dollars  have  been  spent  on 
researching  sour  gas  plant  emissions  but 
conclusive  results  have  proved  elusive.  Most 
researchers  and  government  spokesmen 
agree  much  more  research  is  needed  on  the 
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effects  of  low  level  exposure  on  plants,  soils 
and  especially  on  people. 

Despite  the  lack  of  conclusive  evidence, 
however,  the  province  has  imposed  emission 
control  standards  on  operators.  In  this  case, 
action  was  taken  while  research  continues, 
in  response  to  intense  public  concern.  The 
sufficiency  of  that  action,  however,  has  also 
been  the  subject  of  intense  controversy. 

The  people  of  Pinchcr  Creek,  living  down- 
wind from  two  aging  sour  gas  plants  have 
been  complaining  of  severe  health  impacts 
for  years.  The  symptoms  include  nose  bleeds, 
vomiting,  headaches  and  screaming  fits  in 
babies.  Albertans' consciousness  of  possible 
health  effects  from  sour  gas  plant  emissions 
throughout  the  province  have  been  raised 
by  the  publicity  the  Pincher  Creek  com- 
plaints have  received.  The  complainants 
have  been  the  subject  of  some  research, 
although  its  methodology  and  extent  have 
been  severely  critized.  The  Pincher  Creek 
research  has  found  no  conclusive  link  be- 
tween health  complaints  and  sour  gas  plant 
emissions.  Thompson  points  out  it  is  a  tru- 
ism of  science  that  failure  to  find  proof 
proves  nothing.  But  he  believes  researchers 
may  have  to  go  very  far  afield  to  find  any 
answer  to  the  Pincher  Creek  question.  For 


example,  further  research  may  rev  eal  genetic 
predilections  toward  sensitivity  in  the  peo- 
ple there.  "If  there  was  an  obvious  answer,  it 
would  have  been  found  by  now."  he  said. 

Given  the  existence  of  some  research  infor- 
mation on  the  effects  of  the  sour  gas  indus- 
try, decision  makers  then  have  to  ask.  "to 
what  extent  is  it  reasonable  for  society  to  act 
to  protect  people?"  said  Thompson.  Econo- 
mic and  technological  feasibility  are  as  im- 
portant factors  as  public  opinion,  "and  with 
some  justification,"  he  said.  If  the  technol- 
ogy isn't  available  to  implement  them,  "Why 
set  standards?" 

Present  sour  gas  emission  control  systems 
catch  97.5  per  cent  to  99  per  cent  of  the 
sulphur  dioxide  removed  from  the  gas.  The 
technology  to  improve  the  recovery  rate  to 
100  per  cent  is  available  but  its  costs  are 
enormous  and  government  has  not  been 
willing  to  impose  such  a  crippling  standard 
on  the  industry  thus  far. 

Decisions  about  environmental  protec- 
tion standards  should  be  based,  to  some 
extent,  on  scientific  research,  agree  research- 
ers and  government  spokesmen.  But  there's 
feeling  research  plays  a  small  role  in  setting 
standards,  which  tends  to  be  left  in  the  hands 
of  "public  servants  with  engineering  back- 
grounds," says  Krawetz.  While  standards 
are  "supposed  to  be  based  on  scientific  fact," 
Legge  believes  "political  decisions  may  be 
reached  regardless  of  that  fact."  This  may  be 
necessary,  he  concedes,  if  sufficient  facts  are 
not  available  so  that  "a  guess,  based  on  best 
available  information."  has  to  be  made. 

As  is  the  case  with  other  examples  of 
taking  action  based  on  environmental  re- 
search, setting  standards  is  often  a  matter  of 
value  judgements. 

Such  has  often  been  the  case  in  setting 
Alberta  standards,  many  of  which  are  based 
on  American  research  or  data  from  other 
provinces,  says  Sims.  There  is  usually  a 
range,  from  less  to  more  strict  standards 
available,  and  Sims  believ  es  in  v  iew  of  the 
foreign  origin  of  the  information,  "the  de- 
partment will  tend  to  make  them  more 
stringent." 

Alberta  participates  in  a  federal/ provin- 


John  Defir 


cial  subcommittee  which  monitors  these  stan- 
dards and  any  new  information  relating  to 
them,  "based  on  world-wide  research,"  says 
John  Defir.  director  of  Alberta  Environ- 
ment's standards  and  approvals  branch. 
"The  fact  that  some  Alberta  standards  come 
from  elsewhere  is  taken  into  account  during 
this  review." 

But  when  Alberta  Environment  sets  such 
standards  as  those  for  emission  controls  on 
sour  gas  plants,  other  factors  than  scientific 
research  come  into  play,  as  noted  above. 
These  standards  are  set  in  consultation  with 
the  Energy  Resources  Conservation  Board, 
with  the  ERCB  prov  iding  information  about 
economic  and  technological  feasibility  of 
emission  controls.  Defir  says. 

New  research  questions  arise  constantly 
in  the  environmental  standards  area,  says 
Dr.  Harby  Sandhu,  senior  research  manager 
with  Alberta  Env  ironment.  Pollutants  w  hich 
he  believes  require  further  research  include 
vinyl  chloride,  asbestos  fibres,  and  the  hea\  v 
metals  produced  by  tar  sands  plants.  Where 
information  is  not  complete  and  the  prob- 
lem warrants  it,  an  interim  standard  can  be 
set  until  research  is  completed,  he  says. 

Catherine  Butlin.  a  former  journalist,  is  now  a  law  student 
and  freelance  writer  in  Calgary 
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a     n  industrial  society  which  cuts 
/%    back  on  its  research  and  devel- 
XJL  opment  during  economic  re- 
cession is  akin  to  an  agricultural  society 
which  eats  its  seed  grain  during  periods  oj 
drought. " 

The  Research  and  Science  Advisory  Committee, 
March,  1984 

If  research  is  the  basic  stuff  of  life  in  a 
technological  society,  then  Alberta  is  well- 
fed  even  in  lean  times.  In  1981  -'82,  accord- 
ing to  Statistics  Canada,  Alberta  ranked 
third  (behind  Canada  and  Ontario)  with  its 
$523  million  expenditure,  accounting  for  1 2 
per  cent  of  the  nation's  research  and  de- 
velopment. 

While  the  recession  may  have  caused  por- 
tions to  be  reduced  on  other  plates.  Alberta 
researchers  generally  have  not  been  on  a 
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some  areas,  they  even  have  their 
pick  at  a  funding  buffet. 


starvation  diet;  in  some  areas,  they  even 
have  their  pick  at  a  funding  buffet. 

Research  services  grants  officer  William 
Feldstein  reports  the  University  of  Calgary, 
at  least,  is  "in  a  research  boom  cycle."  Even 


government,  currently  in  a  belt-tightening 
phase,  has  not  cut  back  research  as  severely 
as  other  expenditures.  Dr.  Alan  Vanterpool, 
director  of  the  Office  of  Science  and  Tech- 
nology, says  the  "Alberta  government  sees 
research  and  development  as  one  of  the 
tools  to  help  government  departments  and 
agencies  reach  their  goals  and  objectives." 

But  does  environmental  research  have  as 
much  room  at  the  funding  table  as  research 
identified  by  the  senior  governments  as  help- 
ing Canada  maintain  its  international  tech- 
nological competitive  edge?  Although  the 
interdisciplinary  nature  of  environmental 
science  makes  tracing  funding  for  its  research 
almost  impossible,  it  seems  that  it  is  receiv- 
ing its  fair  share. 

Dr.  Sherman  Weaver,  executive  director 
of  the  Alberta  Environmental  Centre,  an 
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environmental  research  facility  in  Vegreville, 
says  "Environmental  research  is  entirely  dis- 
cretionary. (Governments  and  industry)  do 
not  have  to  do  research.  But  not  to  do  it  is 
very  unwise." 


William  Feldstein 


Dr.  Percy  Sims,  director  of  Alberta  En- 
vironment's research  management  division, 
points  out  though  research  is  at  high  risk  in 
tough  times,  "In  terms  of  comparable  or- 
ganizations, this  department  at  least  keeps 
up,  and  is  probably  more  supportive  (of 
research)." 

But  isolating  environmental  research  fund- 
ing from  general  research  support  is  like 
unravelling  one  noodle  in  a  plate  of  spagh- 
etti. Of  the  $523  million  spent  in  '81 -'82. 
Alberta  contributed  $237.5  million,  of  which 
only  $13.6  million  was  ear-marked  for 
"environmental  research."  But  the  province 
also  spent  $53. 1  million  on  natural  resour- 
ces research,  $18.3  million  on  research  on 
food  and  related  areas,  and  $95.4  million  on 


"advancement  of  knowledge"  —  mostly  in 
its  grant  to  universities. 

Adding  to  the  tangle  are  joint  funding 
arrangements  (in  which  various  parties  con- 
tribute cither  expertise,  money  or  capital 
equipment)  and  the  very  method  of  count- 
ing funds,  which  can  be  tallied  twice,  as  in 
the  case  of  governments  which  earmark 
funding  for  research  and  development,  then 
transfer  the  funds  in  annual  grants  to  uni- 
versities to  support  basic  research. 

Government  and  industry  pay  for  the 
bulk  of  research  in  the  province,  while  the 
research  institutions  and  universities  they 
support  spend  most  of  the  research  dollars. 

Industry  contributed  $284  million  of  the 
$523  million  research  in  the  province  in  '81- 
'82,  mostly  for  research  in  the  energy  field. 

George  Lesko.  director  of  Syncrude's 
environmental  office  in  Edmonton,  says  in- 
dustry generally  supports  research  in  several 
ways:  through  in-house  research  operations, 
such  as  Syncrude's  lab,  by  paying  consul- 
tants for  research,  supporting  industry  as- 
sociations' research  efforts,  funding  specific 
industry-related  laboratories,  supporting 
university  research,  or  through  joint  fund- 
ing arrangements  with  government. 

Syncrude's  environmental  office  has  a 
$1.5  million  annual  budget  and  "most  of  it 
goes  to  environmental  research,"  Lesko  says. 
"The  company  is  generally  interested  in 
environmental  protection  and  reclamation. 
It  wants  to  do  its  operation  with  the  min- 
imal damage  and  wants  to  find  ways  to 
reclaim  land  after  the  damage  has  been 
done." 

His  department  has  remained  virtually 
"unaffected  by  recession,"  and  he  says  "we 
still  fairly  effectively  do  what  we  want  to 
do." 

Aiding  industrial  research  are  three  pro- 
vincially-supported  research  parks  —  run 
b\  the  University  of  Calgary,  the  Calgary 
Research  and  Development  Authority  and 
the  Edmonton  Research  and  Development 
Park  Authority. 

Although  the  recession  has  put  develop- 
ment of  two  of  the  research  parks  on  hold, 
the  42.5-hectare  U  of  C  research  park  houses 


about  a  do/en  tenants,  many  of  whom  are 
involved  in  environmental  research. 

Most  of  the  remainder  of  the  $523  mil- 
lion in  research  funds  in  '81-'82  came  from 
the  province,  which  accounted  for  $237.5 


Alan  Vanterpool 


million.  Individual  departments,  including 
Alberta  Agriculture.  Advanced  Education. 
Environment,  Energy  and  Natural  Resour- 
ces and  Recreation  and  Parks,  support  re- 
search. 

Due  to  the  province's  privatization  pol- 
icy, most  research  is  not  done  within  the 
departments  requiring  research,  but  is  con- 
tracted out  to  universities,  government  agen- 
cies and  private  contractors. 

Of  Alberta  Environment's  research  man- 
agement division's  $3.2  million  budget.  $1.5 
million  is  earmarked  for  research,  and  an 
additional  $340,000  for  the  Alberta  Envir- 
onmental Research  Trust.  Director  Sims 
says  "through  co-operative  projects  with 
other  departments.  Alberta  Research  Coun- 
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cil,  the  federal  government  and  industry,  we 
are  able  to  supplement  our  funding."  Its 
impossible  to  miss  the  satisfaction  in  his 
voice  when  he  adds:  "We  come  close  to 
doubling  our  research  budget." 

He  estimates  his  division,  through  joint 
research  projects,  is  involved  in  another  $2.5 
to  $3  million  in  research. 

Like  most  government  departments,  Al- 
berta Environment  funds  "practical-oriented 
research"  because  "generally  we  expect  an 
answer  to  a  problem."  The  departments 
practical  research  is  done  by  the  Alberta 
Environmental  Centre,  or  under  contract 
with  private  researchers  or  the  universities. 

The  Alberta  Environmental  Centres 
Weaver  reports  a  "stable  base"  financially, 
despite  the  recession.  Of  its  $11.5  million 
'83-'84  budget,  two-thirds  was  devoted  to 
applied  research  and  one-third  to  "services" 
-  testing  water  samples,  for  instance. 

But  the  centre  cannot  handle  all  the  re- 
search requested  by  government  depart- 
ments; five  per  cent  of  its  budget  is  reserved 
for  outside  work.  Weaver  says  there  are  12 
to  1 5  projects  a  year  that  must  be  contracted 


out  because  the  centre  either  doesn't  have 
the  expertise  to  handle  the  research,  is  fully 
committed  and  hasn't  time  to  tackle  it,  or 
lacks  space  and  equipment. 

Again,  Weaver  is  interested  in  maximiz- 
ing meagre  resources.  There's  always  more 
work  than  money,  and  he's  found  joint  fund- 
ing of  projects  gives  "good  value  for  the 
money."  Sometimes  a  university  provides 
the  researcher's  salary,  and  the  centre  pro- 
vides the  space  and  equipment. 

But  not  all  departmental  money  goes  only 
to  applied  research.  Sims  says  Alberta  Envir- 
onment, for  instance,  has  earmarked  about 
$330,000  in  '84-'85,  for  "curiosity"  or  basic 
research,  primarily  through  projects  funded 
by  the  Environmental  Research  Trust. 

Established  in  1971  to  fund  research  "that 
may  not  otherwise  be  funded  by  industry, 
university  or  government  departments,"  the 
Trust  received  $563,000  support  in  1983 
(including  $440,000  from  the  province  and 
Alberta  Environment  and  $63,000  in  private 
donations).  That  same  year,  it  disbursed 
$557,369  in  research  grants,  dipping  into 
unexpended  funds  from  the  previous  year. 


Both  the  federal  and  Alberta  govern- 
ments have  identified  research  and  develop- 
ment as  high  priorities,  and  both  have  back- 
ed that  policy  with  increased  funding.  The 
Alberta  Oil  Sands  Technology  and  Research 
Authority,  the  Alberta  Environmental  Cen- 
tre, the  Alberta  Heritage  Foundation  for 
Medical  Research,  and  the  Alberta  Research 
Council  have  injected  large  amounts  of  re- 
search funding. 

Universities,  which  supply  large  pools  of 
expertise,  also  report  a  rich  research  diet. 
Statistics  Canada  reported  that  in  1981 -'82, 
Alberta's  three  universities  received  research 
grants  and  contracts  of  $61.5  million,  while 
one-third  of  their  operating  budgets  also 
supported  research.  In  l983-'84,  U  of  C  and 
U  of  A  together  received  $78  million. 

Bob  Armit,  director  of  the  University  of 
Alberta's  office  of  research,  says  more  fund- 
ing is  available  and  more  projects  are  being 
supported  than  ever  before.  "There's  more 
research."  The  U  of  A  had  $47  million  in 
research  support  in  '83-'84,  while  in  '75-76, 
the  total  was  $13  million.  But  it  would  be 
almost  impossible  to  break  down  what  pro- 
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portion  is  devoted  to  environmental  research. 

"Research  is  a  decentralized  activity,"  he 
says. 

Of  the  total,  the  Natural  Sciences  and 
Engineering  Research  Council  of  Canada 
(SERC) contributed  $  1 2.8  million,  the  Her- 
itage Foundation  for  Medical  Research  1 1.8 
million,  the  Medical  Research  council,  $5.4 
million  and  the  Agriculture  Research  Fund, 
2.4  million. 

Yet  that  $47  million  reilects,  Armit  says, 
the  minimum  research  funding.  The  U  of  A 
also  has  30  associated  institutes  which  may 
receive  research  funding  above  and  beyond 
that  which  comes  via  the  university. 

U  of  C's  Feldstein  agrees.  "The  demand 
is  there  and  there  is  the  political  will  in  the 
country.  The  competitive  pressures  are  on." 

But  while  funding  for  research  has  increas- 
ed exponentially,  capital  and  operating  bud- 
gets have  had  only  modest  growth.  The 
result  is  that  research  space  is  at  a  premium. 
"It's  critical.  One  of  the  criteria  now  on  any 
award  application  is,  is  there  space  and 
equipment  to  do  the  research?" 

U  of  C  research  activity  has  grown  from 


$10.97  million  for  538  awards  in  '79-'80  to 
$30.96  million  for  1.355  awards  in  '83-'84. 
About  half  the  research  funding  comes  from 
the  Alberta  Heritage  Foundation  for  Medi- 
cal Research  ($8.43  million)  and  NSERC 
($7.32  million). 

The  U  of  C  has  associated  with  it  a  num- 
ber of  agencies  devoted  exclusively  to  en- 
vironmental research,  including  the  Kana- 
naskis  Centre  for  Environmental  Research, 
the  Arctic  Institute  of  North  America  and 
the  Faculty  of  Environmental  Design.  These 
agencies,  too,  can  receive  funding  above 
and  beyond  that  which  is  registered  by  the 
grants  office. 

The  U  of  C  has  broken  dow  n  its  funding 
into  categories.  Of  the  $31,464  million  dol- 
lars registered  in  83-84,  provincial,  federal 
and  private  agencies,  departments  and  foun- 
dations' donations  account  for  the  lion's 
share. 

It  seems  Alberta  has  an  increasing  appe- 
tite for  research  funding,  an  appetite  res- 
trained only  by  lack  of  funding  for  facilities. 

Sharon  Adams  is  a  Calgary  |ournalism  instructor  and 
freelance  writer. 


letters  continued  from  page  4 
Dear  Editor: 

I  would  appreciate  receiving  regular 
copies  of  Environment  I  lews.  Your  re- 
cent issue  on  river  basin  planning  was 
very  useful  to  me  in  my  work  and  1 
would  appreciate  receiving  copies  of  your 
excellent  publication. 

Thank  you. 

C.A.  McGregor.  Manager 
Resource  Appraisal  Section 

Alberta  Energy  &  Natural  Resources 

Dear  Editor: 

The  cover  illustration  of  the  Ma\ 
June  issue,  depicting  water  from  a  tap 
filling  the  cups  of  many  users,  aptly  illus- 
trates the  p rev  ailing  attitude  in  riv  er  basin 
planning.  Water  is  still  treated  as  a  useful 
liquid  which  can  be  shipped,  diverted, 
and  detained  at  will,  according  to  where 
it  is  needed. 

There  is  much  more  to  a  lake  than  just 
the  water  in  it:  but  the  idea  that  lakes 
(and  rivers,  swamps,  streams,  and  the 
rest)  arc  not  just  natural  plumbing,  but 
viable  and  essential  ecosystems,  apparent- 
ly has  not  yet  penetrated,  or  else  is  not 
considered  important.  River  basin  plan- 
ning will  only  begin  to  make  environmen- 
tal sense  when  "management  of  water 
resources"  is  replaced  by  protection  of 
our  aquatic  ecosystems. 

Barry  Taylor 
Dept.  of  Biology 
Univ  ersity  of  Calgary 

Dear  Editor: 

It  was  with  great  interest  that  1  read 
the  recent  issue  of  Environment  View  s 
(June  1984-  "River  Basin  Planning"). 
This  issue  would  prov  ide  excellent  back- 
ground reading  for  our  students  in  "Biol- 
ogy and  Human  Affairs"  in  which  we 
discuss  current  environmental  issues  per- 
tinent to  southern  Alberta. 

Dr.  Stewart  Rood. 
Department  of  Biological  Sciences 
University  of  Lethbridge 


If  you  ask  most  people  how  research 
comes  into  use,  the  answer  would  go 
something  like  this:  Scientists  do  re- 
search and  publish  the  results;  then  users 
read  about  them  and  use  what  they  see  fit. 
Yet  the  utilization  process  remains  myste- 
rious to  most  of  us. 

I  am  confident  that  putting  research  to 
use  is  a  social  process,  helped  or  hindered  by 
factors  like  networking,  the  degree  of  sup- 
port from  senior  personnel,  and  perceptions 
of  the  credibility  of  both  the  organization 
and  the  scientist  from  whom  the  research 
originates.  And  there  are  over  10,000  stu- 
dies to  support  my  view  that  users  don't 
immediately  pounce  on  every  available  piece 
of  information,  rushing  to  put  it  into  use. 

In  fact,  nonscientific  factors  are  just  as, 
and  in  some  cases,  more  important  to  use- 
ability,  than  the  research  results  themselves. 
One  such  factor,  the  persistence  of  a  com- 
mitted individual  or  "champion",  has  come 
into  vogue  with  the  recent  bestseller.  In 
Search  of  Excellence. 

To  bring  these  points  to  life,  let's  look  at 
a  "champion"  in  operation.  The  case:  deter- 
mining the  provincial  objective  for  ozone. 

Ozone  is  a  naturally  occurring  photo- 
chemical product,  formed  by  the  interaction 
of  solar  radiation  and  atmospheric  chemi- 
cals. While  it  does  not  come  from  industries 
or  cars  directly,  it  can  be  produced  by  the 


hydrocarbons  and  nitrogen  oxides  they  emit 
in  the  presence  of  the  sun.  As  such,  ozone  is 
a  component  of  what  is  commonly  referred 
to  as  smog. 

The  most  serious  damage  resulting  from 
rising  ozone  levels  is  to  materials  —  the 
rubber  on  our  tires  is  chewed  up,  for  exam- 
ple. And  too  much  ozone  can  be  toxic  to 
plants,  as  well  as  irritating  to  the  eyes,  nose 
and  throat.  What  then  is  "too  much'? 

"This"  is  determined  by  a  complex  pro- 
cess in  Canada.  One  input  is  a  worldwide 
review  of  the  scientific  literature,  prepared 
by  the  National  Research  Council  as  a  pub- 
lic document.  This  document  and  other 
sources  are  considered  by  a  subcommittee 
of  the  Federal-Provincial  Committee  on  Air 
Pollution,  in  developing  the  criteria  for 
objective-setting.  From  these  deliberations 
come  a  recommended  range  of  permissible 
National  Air  Quality  Objectives  (actual 
numbers)  which  is  submitted  to  Environ- 
ment Canada. 

Given  these  guidelines,  each  province  sets 
its  own  objectives,  taking  economic,  politi- 
cal and  social  factors  into  account.  Of  note 
here  is  Alberta's  policy  of  having  the  most 
stringent  objectives  in  the  country.  So,  in 
accordance  with  federal-provincial  guide- 
lines and  government  policy.  Alberta  chose 
the  most  stringent  of  the  recommended  ob- 
jectives for  ozone. 


When  ozone  levels  were  monitored  in 
the  province,  the  data  were  puzzling.  Even 
in  rural  and  non-industrial  areas,  where  you 
would  least  expect  it.  the  objective  was  being 
exceeded  periodically  for  no  discernible  rea- 
son. Urban  data  were  as  intriguing.  In  Ed- 
monton, for  example,  the  objective  was  ex- 
ceeded in  the  summer  but  not  in  the  winter. 
No  one  could  account  for  this  seasonal  var- 
iation. 

In  parallel  with  these  activ  ities.  Dr.  Harby 
Sandhu,  then  a  researcher  at  the  University 
of  Alberta,  had  a  scientific  hunch  about 
ozone.  His  interest  related  to  two  factors. 
First,  at  the  time,  there  were  no  scientific 
studies  of  ozone  in  cold,  dry  climates  like 
Alberta's  (and  regional  climatic  factors  are 
known  to  be  influential).  Second,  scientists 
believed  that  ozone  production  was  not  prob- 
lematic in  Canada,  because  it  lacks  the  in- 
tense sunlight  of  places  like  California.  How- 
ever, Sandhu  reasoned  that  a  combination 
of  duration  and  intensity  of  sunlight  was 
responsible  for  ozone  production.  This  sug- 
gested that,  for  example,  Edmonton  ought 
to  have  high  levels  of  ozone  in  the  summer, 
because  of  the  interaction  of  the  essential 
ingredients  (hydrocarbons  and  nitrogen 
oxides)  with  the  14  to  15  hours  of  intense, 
daily  sunlight.  So  he  submitted  an  unsoli- 
cited proposal  on  the  topic,  and  was  funded 
by  Environment's  Research  Secretariat  in 
the  spring  of  1974. 

Over  the  next  18  months,  Sandhu  pored 
over  the  department's  monitoring  data.  He 
calculated  the  levels  of  ozone  that  would  be 
produced  in  the  urban  airsheds  of  Calgary 
and  Edmonton  (given  the  levels  of  nitrogen 
oxides  and  hydrocarbons,  and  the  duration 
and  intensity  of  the  sunlight).  He  was  able  to 
show  that  high  ozone  levels  in  summer  were 
indeed  related  to  the  long,  intense  hours  of 
sunshine;  while  in  winter,  low  levels  were 
related  not  only  to  less  sun  but  also  to  the 
fact  that  frequent  inversions  trapped  the 
ozone,  which  was  then  consumed  by  the 
nitrogen  oxides  and  hydrocarbons  in  the 
atmosphere.  In  other  words,  he  was  able  to 
show  the  rationale  behind  urban  seasonal 
variation. 

In  general,  his  verdict  was  disconcerting: 
The  total  ozone  concentration  expected  in 
Calgary  and  Edmonton  was  bound  to  ex- 
ceed Alberta's  objective  (assuming  a  reason- 
able background  level,  i.e.  a  level  that  could 
expected  to  occur  naturally  in  the  absence 
of  industry  or  cars,  and  adding  the  pollutant 
level  expected  in  these  cities  because  of 
photochemical  interaction).  Also,  he  recom- 
mended that  measurements  of  background 
level  be  taken  in  other  parts  of  the  province, 
since  there  was  no  such  information  at  the 
time.  (Naturally  high  levels  of  ozone  in  some 
parts  of  the  province  were  confirmed  later.) 

Sandhu  is  the  first  to  admit  that  he  ruffled 
more  than  a  few  feathers  with  his  report. 
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which  was  critical  of  some  departmental 
monitoring  practices.  His  report  was  tabled 
in  the  legislature  and  this  resulted  in  ques- 
tions from  the  opposition  about  the  imple- 
mentation of  its  recommendations.  (Most 
have  been  implemented.) 

It  took  time  for  his  findings  to  be  recog- 
nized as  valid  and  in  the  interim,  Sandhu 
marshalled  other  scientific  evidence  in  sup- 
port. After  joining  the  department's  research 
secretariat,  he  took  advantage  of  the  oppor- 
tunity for  frequent  contact  with  the  envir- 
onmental managers  who  could  implement 
his  recommendations;  he  persisted  in  the 
hopes  of  their  acceptance.  But  one  concern 
remained  an  impediment:  How  does  an  or- 
ganization responsible  for  environmental 
protection  credibly  say  that  one  of  its  objec- 
tives is  too  stringent?  Sandhu  made  it  clear 
i  that  he  could  fully  address  any  public  con- 
cerns that  might  arise  with  a  change  in  ob- 
jective. (There  were  none.) 
j  On  August  1 3,  1 979.  Alberta's  ozone  ob- 
i  jective  was  officially  revised,  in  accordance 
with  Sandhu's  findings. 

While  his  strong  feelings  show  when  he 
describes  these  events,  he  admits  that  the 
battles  were  fruitful.  Of  the  environmental 
'  managers  he  says,  "I  learned  from  them  and 
I  am  now  more  sensitive  to  their  needs.  Now 
I  we  can  sit  down  and  disagree  with  one  an- 
other, and  no  one  is  afraid  to  change  his 
mind  in  the  face  of  new  evidence.  I  am  a 
firm  believer  that  research,  standard-setting 
I  and  monitoring  go  hand  in  hand.  And  over 
[  time,  we  have  been  working  in  this  direc- 
tion." 

Are  the  dynamics  of  this  process  specific 
,'  to  Alberta  Environment?  Not  at  all.  There 
are  similar  cases  in  every  public  and  private 
sector  organization.  In  my  opinion,  four 
years  is  not  a  very  long  time  for  a  large 
organization  to  absorb  new  information. 
And  that  is  what  research  results  are. 

By  introducing  new  information  into  an 
organization,  a  scientist,  at  least  implicitly  , 
demands  change.  The  organization  responds 
selectively,  for  if  the  mere  presence  of  in- 
formation was  all  that  it  takes  for  action, 
every  one  of  our  institutions  would  collapse. 
That  is,  each  institution  would  be  so  busy 
responding  in  so  many  different  directions, 
that  there  would  be  no  time  for  the  organi- 
zation to  maintain  a  sense  of  coherence. 
One  way  to  prod  the  natural  inertia  that 
'   results  is  to  have  a  credible  and  respected 
messenger  of  change.  With  the  scientist- 
nonscientist  interface,  that  is  not  always  the 
!  case.  In  most  organizations,  scientists  are 
;  seen  as  marginal.  And  the  burden  of  proof 
!  remains  with  scientists  to  convince  us  oth- 
\  erwise.  Most  people  don't  understand  what 
scientists  do  or  the  purpose  they  serve.  Usu- 
'  ally,  it  is  left  to  the  scientists  themselves  to 
'   bridge  the  gap.  Perhaps  what  we  really  need 
!  are  more  'bridge  scientists'. 


Prepared  by  Doug  Ramsay 

Using 

Environment  Views 
in  the  Classroom 


"If  a  question  is  w  orth  asking  —  is  it  worth 
time  and  funding? 

The  area  of  environmental  research  poses  a 
number  of  interesting  questions  ranging 
from  control  to  funding.  Because  environ- 
mental research  crosses  interdisciplinary 
lines  it  is  not  surprising  that  this  topic  for 
use  in  the  classroom  also  must  be  covered  in 
a  interdisciplinary  manner.  There  is  no  dis- 
tinct social  studies  or  science  focus  to  the 
topic,  however  many  interesting  issues  do 
arise  that  would  be  useful  in  either  discipline. 

There  are  four  different  issues  concern- 
ing environmental  research,  which  arc  sum- 
marized below,  with  suggested  questions. 
The  issues  are  broad  and  the  questions  con- 
troversial, which  should  provide  stimulating 
debate  in  the  classroom. 

Issue  I:  Environmental  Research 

Environmental  research  itself  is  an  issue  that 
students  could  explore.  Because  environ- 
mental research  in  the  20th  century  has 
moved  from  attempting  to  change  the  en- 
vironment to  suit  a  certain  situation,  to 
assessing  the  impact  of  changes  on  the  en- 
vironment (both  before  and  after  changes 
occur),  a  new  and  environmentally  more 
important  meaning  has  developed. 

•  What  is  environmental  research? 

•  How  and  why  has  environmental  re- 
search progressed? 

•  What  are  the  strengths  and  weaknesses 
of  environmental  research? 

•  Should  environmental  research  be  carried 
out  on  a  discretionary  basis? 

Issue  II:  The  Cost-Benefit  Factor 

In  many  areas  of  society  seemingly  limitless 
amounts  of  money  could  be  spent  on  re- 
search. This  is  true  of  environmental  re- 
search and  the  same  cost-benefit  debate  over 
funding  found  in  any  area  of  research  is  also 
true  for  environmental  research.  Debate 
occurs  over  issues  such  as  who  judges  the 
benefits  of  research  to  society  or  even  wheth- 
er funds  should  be  allocated  on  a  cost-benefit 
formula  at  all.  As  well,  tied  into  cost-benefit 
calculations  about  research  are  problems 


such  as  conflicts  between  the  public  wanting 
last  solutions  from  research  and  researchers 
wanting  more  time  to  complete  their  pro- 
jects. Students  could  debate  some  or  all  of 
the  following  questions: 

•  How  much  can  society  (directly  or  indi- 
rectly) afford  to  pay  for  environmental 
research? 

•  Who  should  judge  the  benefits  to  society? 

•  Is  the  cost-benefit  approach  the  correct 
way  to  determine  funding  for  research.' 

•  What  other  approaches  could  be  taken? 

•  Should  the  philosophy  be  that  if  a  ques- 
tion is  worth  asking,  it  is  worth  time  and 
funding? 

•  Who  should  determine  the  acceptable 
length  of  environmental  research? 

Issue  III:  Who  pays? 

Once  the  issue  of  cost-benefit  has  been  clari- 
fied another  question  beomes  critical;  who 
pays  for  environmental  research''  Problems 
can  (and  do)  arise  over  whether  the  public, 
government  or  industry  should  pay  and  the 
exploration  of  this  topic  will  give  students 
insight  into  the  problems  of  financing 
research. 

•  Who  should  pay  for  environmental  re- 
search: the  public  (directly  or  indirect l\ ). 
the  government  or  industry'.' 

•  To  what  extent  is  environmental  research 
supported  in  Alberta  and  who  supports 
it? 

Issue  IV:  What  Becomes  of 
Environmental  Research? 

This  issue  is  perhaps  the  most  difficult  to 
deal  with  because  once  research  has  shown 
that  something  is  wrong  the  problems  are 
just  beginning. 

•  When  should  action  be  taken  on  the  re- 
sults of  environmental  research? 

•  To  what  extent  is  it  reasonable  for  society 
to  protect  people  from  environmental 
problems? 

•  Who  should  determine  priorities  for 
action  from  research? 

•  Should  public  pressure  influence  the  deci- 
sion to  take  action  or  not? 
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Environment  Update 

Environmental  Education  — 
International  Perspectives 

The  National  Association  for  Environmen- 
tal Education  is  organizing  a  conference  on 
International  perspectives  on  environmental 
education:  issues  and  actions  to  be  held  at 
the  Chateau  Lake  Louise,  October  5-9. 

For  further  information  contact  Jim 
Martin,  Environmental  Educational  Re- 
sources Branch,  Alberta  Environment, 
427-6267. 

Oil  and  Fresh  Water 

There  will  be  an  international  conference  on 
Oil  and  Fresh  Water:  Chemistry,  Biology, 
Technology,  sponsored  by  agencies  includ- 
ing Alberta  Environment,  Environment 
Canada,  the  Natural  Sciences  Engineering 
Research  Council  of  Canada,  and  the  Pet- 
roleum Association  for  Conservation  of  the 
Canadian  Environment.  The  conference  will 
feature  eight  invited  presentations  by  inter- 
national experts,  followed  by  two  days  of 
contributed  papers.  The  conference  will  be 
held  at  the  Westin  Hotel  in  Edmonton  Octo- 
ber 15-18.  For  further  inf  ormation  and  reg- 
istration contact:  Steve  Hrudey,  Dept.  Civil 
Engineering,  University  of  Alberta,  Edmon- 
ton T6G  2G7.  or  call  432-5 1 22. 

Solar  Energy  Conference 

The  Solar  Energy  Society  of  Canada,  Inc. 
(SESCI)  will  hold  its  10th  annual  national 
conference  at  The  University  of  Calgary, 
August  2-6. 

The  conference  will  attract  some  400  dele- 
gates from  around  the  world  to  attend  tech- 
nical sessions,  present  papers  and  participate 
in  workshops.  In  addition,  about  2,000  peo- 
ple from  Calgary  and  surrounding  area  are 
expected  to  attend  a  trade  show. 


For  further  details  contact  Bill  White  - 
publicity  and  promotion  co-ordinator  for 
the  conference  at  284-7429. 

Retirement 

Bill  Flook,  director  of 
liason  for  the  Envir- 
onment Council  of 
Alberta,  has  retired 
as  of  June  30.  Mr. 
Flook  was  with  the 
|  ECA  since  its  estab- 
\  lishment  in  1971  and 
oJk  has  become  one  of 
i  iaisM  &&3B&sm  the  most  knowledge- 
able people  in  the  province  about  the  public 
hearing  process.  Mr.  Flook  will  act  as  a 
consultant  in  this  field  following  his  retire- 
ment. 

Water  Resources  Conference 

The  Canadian  Water  Resources  Associa- 
tion, Alberta  Branch,  is  holding  its  annual 
conference  in  Red  Deer  October  30  and  31. 
The  topic  is  Drinking  Water  Quality  in  Al- 
berta. For  further  information,  contact  Gus 
Ribiero,  registration  chairman  c/o  ECOS 
Engineering  Services,  Ltd.  #201,  1 1830  -  1 1 1 
Ave.  Edmonton  452-0090. 

Banff  Centre  Courses 

The  Banff  Centre  School  of  Management 
has  announced  its  84-85  resource  manage- 
ment programs.  For  registration  or  further 
information,  contact  Susie  Washington, 
Program  Manager,  Resource  Management 
Programs,  762-6100. 

Environmental  Protection  and  Resource 
Development:  Convergence  for  Today  Sep- 
tember 6-9. 

Project  Assessment:  Project  Audit  Septem- 
ber 30  -  October  5. 

How  to  Present  Environmental  Evidence 

October  28  -  November  1  /  or  2. 

Native  Canadian  Relations  and  Resource 


Development  Issues  November  25  -  30. 
Integrated  Approaches  to  Resource  Plan- 
ning and  Management  January  20  -  25. 

Regulated  Streams 

The  Third  International  Symposium  on 
Regulated  Streams  will  be  held  in  Edmon- 
ton. August  4  to  9,  1 985,  under  the  sponsor- 
ship of  Alberta  Environment  and  the  Uni- 
versity of  Alberta.  The  major  topics  for 
discussion  will  be  instream  flow  require- 
ments, thermal  resetting,  nutrient  spiralling 
downstream  of  reservoirs,  modelling  regu- 
lated streams,  effects  on  watersheds,  inter- 
basin  transfers,  behaviour  in  reservoirs. 

For  further  information,  contact:  Hal 
Hamilton,  Alberta  Environment.  Pollution 
Control  Division,  2nd  fir.  Deerfoot  Square, 
2938  11th  St.  N.E.  Calgarv  T2E  7L7 
297-8271 

The  Future  of  Water  Re-use 

The  third  international  symposium  on 
Water  Re-use  will  be  held  in  San  Diego, 
California,  August  26-31,  1984.  This  week 
long  meeting,  administered  by  The  Ameri- 
can Water  Works  Association  Research 
Foundation,  will  be  dedicated  entirely  to 
renovation  and  re-use  of  wastewater  from 
all  sources  and  the  recycling  of  water  by 
individuals,  municipalities,  industries  or 
agriculture. 

For  further  information  contact  Jon 
DeBoer,  AWWA  Research  Foundation, 
6666  West  Quincy  Ave.,  Denver,  Colorado 
80235  USA  (303)  794-7711. 


If  you  have  a  short  news  item  of 
province-wide  interest  you'd  like  to 
contribute  to  Environment  Update, 
please  send  it  to  the  editor  at  the  ad- 
dress on  the  Contents  page.  The  edi- 
tor reserves  the  right  to  select  and  edit 
the  items. 


